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LETTER OF TRAXSMITTAL
U. S Department of AGRictXTUp.E.
Office of Expekemext Stations.
Wnshlngion, D. June lo. 1901.
Sir: I have the honor to transmit herewith, and to recommend for publication, a
report on irrigation investigations conducted in California during 1900 by the Office
of Experiment Stations in cooperation with the California Water and Forest Asso-
ciation, under the supervision of Prof. Elwood Mead, expert in charge of irrigation
investigations in this Office. The investigations consisted of observations by irriga-
tion e.xperts on the existing legal, engineering, and agricultural conditions along nine
typical streams used for irrigation in tie State. The growing value and increasing
scarcity of water are creating an imperative need for better laws to control the dis-
tribution of streams in California, and there is much public interest in this subject in
the State. The general conclusions agreed to by all of the agents and exjDerts taking-
part in the investigations, with the views set forth in their separate reports, will, it
is believed, indicate the nature of the reforms required to put agriculture under
irrigation in California on a more enduring and satisfactory basis, and thus to promote
the more rajjid and successful development of the State's resources.
Kespectfully.
A. C. True. Director.
Hon. James Wilsox,
Secretary of Agriculture.
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LETFER OF SUBMITTAL.
U. S. Depaktmext of Agricultuke.
Office of Experdiext Statioxs,
IrRIGATIOX IXTESTIGATIOXS,
Cheyenne, ^Vyo., June 1, 1901.
Sir: I have the honor to submit for publication the report of an investigation
of the irrigation problems of California made under my supervision during 1900. but
carried out by the experts in charge with only general directions from me.
The reports of these experts aim to present an accurate statement of existing
conditions along nine streams in diti'ereut parts of the State, which are believed to
be typical of what exist elsewhere. The names of those in charge and the location
of their labors are as follows:
Name of expert. Xame of stream.
William E. Smythe Susan River.
Marsc^en Manson Yuba River.
James M. Wilson Cache Creek.
C. E. Grunsky Kings River.
Frank Soule .San Joaquin River.
C. D. IMarx Salinas River.
Edward Boggs Los Angeles River.
James D. Schuyler San Jacinto River and Sweetwater River.
In suljniitting their reports these experts have acknowledged their obligations
for assistance received from the following persons:
William E. Smythe to his assistants. Albert Halen. C. E.. of Standish. and
W. D. Minckler. of Susanville: Marsden Manson to Mr. H. D. H. Connick. assistant
engineer, and Mr. F. F. S. Kelsey. draftsman: Mr. J. M. Wilson to Mr. Frank Adams
and Mr. P. N. Ashley, assistants: C. E. Grun.sky to his two field assistants, Mr. E. F.
Haas and Mr. F. C. Hermann, and to ]Mr. J. C. Henkenius, draftsman.
Acknowledgment of courtesies from parties not directly employed in the inves-
tigations are also made. To the engineers and officers of a number of mining and
water companies on Yuba Kiver: to the chamber of commerce and ofiicials and
citizens of Yolo, Lake, and Colusa counties: to a number of professors of the Uni-
versity of California and Leland Stanford Junior University: to railroad companies;
to canal companies, and to many individuals. The large number of persons who
have cooperated with these experts and assisted in this work prevents a more detailed
acknovrledgment of courtesies extended.
To the California Water and Forest Association special acknowledgment is due
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because of the linincial aid received. The substantial character of this assistance is
shown by the amounts of its contribution, as given in the following summary
:
Kings River SI, 125. 00
San Joaquin EivtT 1,125.00
Salinas River 375. 00
Yuba River 375. 00
Honey Lake Ba.sin 375. 00
Cache Creek 625. 00
Maps, reports, et<' 625. 00
In addition to the above, individuals and local associations have contributed
$250 toward the expenses of work on Stoney Creek, now being carried on b}' the
Department of Agriculture, but not included in this report. The work in southern
California was paid for entirely by the Department. This included the reports of
Messrs. Schuyler and Boggs, and studies of the duty of water carried on hy Mr.
Irving to be published in a later bulletin.
Acknowledgment is also due to Mr. R. P. Teele, editor of this office, for assist-
ance in editing these reports and preparing them for publication, and to Mr. C. E.
Tait. draftsman.
Respectfully, Elwood Mead,
Irrigation Exjyert in Charge
Dr. A. C. True, Director.
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IRRIGATION INVESTIGATIONS IN CALIFORNIA.
THE AGRICULTURAL SLfUATIOX IX CALIFORMA,
By Elwood 3Iead,
Irrigation Expert in Charge.
INTRODUCTION.
As an aoTicultiiral State California stands alone. No other humid or
arid commonwealth has as diversified products or high-priced farmino- land.
In some respects the climate is marvelous in its possibilities. The usual
limitations imposed by latitude are here set aside. Oranges ripen as early
and surely at Oroville, 100 miles north of San Francisco, as at San Diego,
500 miles south of that city, and much of the State has the unique distinc-
tion of being able to grow all the products of New England and of Florida
on the same acre of land. Sacramento, which has the same latitude as
southern Illinois, is surroimded by districts where blue-grass lawns are
shaded by palm and orange trees. The summers are not too hot for the
turf nor the winters too cold for the trees. Nowhere east of the mountain
barrier formed by the Sierras are these ^Droducts grown together. On the
east side of the range one has to travel south 500 miles to find a palm
tree, while in Illinois the apple takes the place of the orange. It is the
onh^ State where crops can be harvested with absolute assurance that rain
will not fall to injure them, yet where these crops can be grown by the aid
of rainfall alone. In much of the cultivated portion of the State irrigation
is not a matter of necessity, but of choice. If a farmer is content to raise
wheat, ditches may be dispensed with. If he wishes to add alfalfa and
oranges, and to beautify his surroundings with the perpetual green of a
lawn, he must provide an added water supply.
Although irrigation is not a necessity, it is everywhere of value, because
its magic brings into full fruition all of the attractions with which the State
is so generously endowed. By its aid midsummer can be made almost as
lovely as spring. It obviates or lessens the dust and discomfort of the
rainless season and makes it possible to create rural homes which on the
whole represent an average of human comfort hardly to be equaled else-
where in this countr}^. It completes the marvelous combination which
23856—No. 100—01 2
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makes winter a season of seed time instead of stagnation; wliicli g-ives to
farmers many of the ])rodiicts of the Tropics with the cHmate of the temperate
zone; which witliholds moisture in harvest time and thus reheves tlie hus-
bandman of the most serious vicissitude oi regions of ample rainfalL It is
an aggregation of advantages which tliose Avho live elsewhere find it hard
to believe exists, and which the people of the State do not fullj^ appreciate.
The delay in extending the watered area is due to obstacles local in
character and origin and not met with in equal measure in any other arid
State. Ill no r»tlier State are rivers used for both irriaation and navio-ation.
The owners of canals which divert the Sacramento and San Joaquin have to
keep in mind the steamboats which ply on these rivers from San Francisco
to Stockton and Eed Bluffs. There are many miles of pipe lines in the
Sierras which bear witness of an interrupted l^ut not abandfnied application
of water in placer mining and which represent rights to streams which seem
to oTow more numerous and valuable with age and disuse. The recent
improvements in transmitting power by electricity have enornioush' enhanced
the utility of California streams for the generation of power. It used to be
that the factory had to go to the stream; now the stream is carried to the
factor}', even when far removed. The power of Tuolumne River is being
carried 160 miles to San Francisco, and this enterprise is onh" the forerunner
of a development which will not cease until the latent force of the cascades
in every mountain canyon has been harnessed in one way or another to the
wheels of California's industries. When to these various interests we add
the needs of irrigation, the management and control of the water supply
assumes an overshadowing importance. No other element outside of land
is of such general and primaiy necessity ov is destined to exert an equal
influence on the growth of the State in wealth and [)opulation. Tlie problem
before the people of the State is to adjust tlie diverse and conflicting interests
of navigation, mining, power, and irrigation; to provide a just and stable
basis for titles to water in order to create an industrial civilization suited to
the climatic and economic needs of a State where water and land are both
important.
Tlie history of irrigation in California, from the time when the mission
fathers first turned its streams on the thirsty soil, has shown an unusual
mingling of romance and selfishness. Men have worked with each other
and for each other in cooperative ditch enterprises, many of which have
been remarkably successful, while on the other hand they have sought to
place their neighbors in Ijondage by speculative appropriations of streams.
Along with remarkable ability shown by engineers and irrigators in
diverting and using rivers has gone controversy over water rights in the
U. S. Dept. of Agr., Bui, 100, Office of Expt. Stations. Irrigation Investigations. Pla-te II.
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courts and armed raids to destroy lieadgates or interfere vritli the use of
canals. Abilit}' and success in material development have been rendered
futile by marked failure in legislation. Some of the best examples of
ditch consti'uction to be found in this country are in California, but the
operation of these works is embarrassed bv legislation Tvhich violates everv
principle necessary to enduring success.
The present situation is the natural outcome of this combination of
favorable and adverse conditions. Although irrigated land in California
has a greater value than in any other arid State, the watered area is as vet
insignificant when compared to what is possible, and the ]-ate of extension is
slow. While water rents for a higher price than elsewhere, more runs to
waste than is used. There are few places in the world where rural life has
the attractions or possibilities which go with the irrigated home in
California, yet immigration is almost at a standstill and population in some
of the farmed districts has decreased in the past ten years. It is certain
that some potent but not natural cause is responsible for this, and this cause
seems to be a lack of certaintv or stability in water rights Avhich has given
an added hazard to ditch building and been a prolific source of litig'ation
and neighborhood ill feeling. Farmers who desire to avoid the courts and
live on terms of peace and concord with their neighbors avoid distiicts
where these conditions prevail. Hence the obstacle to Cahfornia's growth
seems to have been unfavorable social conditions, rather than lack of
natural opportunities.
There is a widespread feeling that the time has come to improve this
situation. The call for the convention whicli gave the first impulse to this
investigation was due to the promptings of an awakened public spirit,
seeking not solely the larger use of the State's resources, but the creation
.
of better social and industrial conditions. It is hoped that the facts
herein presented will at least show the need of action. The^' ought to
do more: they ought to lead to such changes in laws and methods as
will define and make stable all existing rigiits and protect those rights
when defined as far as human agencies can accomplish this result.
The reports which follow give the results of the most compreliensive
study vet made in this country of the social, legal, and economic problems
created by the use of sti-eams to reclaim arid lands. It has been carried
out under the direction of the Oflice of Experiment Stations of the U. S.
Department of Agriculture, but its eftectiveness has been greatly increased
by the financial aid extended by the Water and Forest Association and
other local associations of the State. The appropriations for these studies
made by Congress and the contributions of money and time l:)v the
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public-spirited citizens of California indicate a growing recognition of the
fact that irricration is more than a matter of ditches and acres. It is
beginning to be realized that tlie arid West has some problems which are
new to the people of this country; that there is being laid in the West the
foundation of an industrial civilization different from that of the East and
capable of better results, if wise laws and just policies shall prevail. It is a
civilization which requires that every farmer shall be a thinker as well
as a worker, and in Avhicli the value (jf the home depends more on
institutions than on either a fertile soil or ample water supply. No State
illustrates these truths more clearly than California. It is the most instruc-
tive field for the prosecution of these investigations in the United States,
because in no other State have water and land so great a value, and because
in no other State are the evils and aljuses of imperfect and inadequate
legislation so clearly jnanifest.
REFORM OF WATER LAWS A STATE MATTER.
An impression seems to prevail in the ininds of some of those interested
that this investigation is destined to result in a national law for the estab-
lislnnent of Avater rights whicli would overturn or unsettle all existing ones.
This, as will be seen from the conclusions of the special agents in charge,
is not regarded as either possible or desirable, and it is certainly not the
present or ulterior purpose of anyone connected with the irrigation investi-
gations of the Department of Agriculture. Rights to water are based on
State laws or State customs. There is no reason to believe they will be
overturned except with the sanction of those most concerned, and when
there is a desire for reform or change no legislative agency can respond
so quicklv and effectively as tliat of the State. The object of this investi-
gation, and more broadly of the kindred ones carried on by the Depart-
ment of Agriculture, is to furnish the facts needed as a basis for correct
conclusions and safe legislation.
Since, therefore, the power to act and responsibility for action rests
with those directly concerned, and ,since action will not follow the recom-
mendations of tliis report unless they commend themselves as just and
timely, those connected with this investigation have felt that the greatest
service they could render would be to state their views candidly as they
have gathered and presented the facts impartially.
THE SCOPE AND PURPOSE OF THIS INVESTIGATION.
The investigation has been carried on by eight students of irrigation of
wide experience and recognized ability, each of whom, with his assistants,
has gathered the aA^ailable facts relative to the character, number, and value
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of water rights on the stream or streams, and the metliods employed in the
distribution and use of the water supply included witliin his paiiicular field.
To obtain these facts they searched through many thousand pages of
miscellaneous records to find out how much water was claimed, and the pui--
poses for which it was claimed; they overhauled the com-t dockets to learn
what litigation had determined regarding the nature of rights to water and
the awards decreed to the different appropriators. Their field investigations
included measurements of the flow of streams, size and location of ditches,
and the areas of land imgated, so that their reports show the actual use of
water by farmers, and over against it the decreed and claimed volumes of
appropriations. Taken together these reports present the irrig-ation situa-
tion in California in a concrete form. "While the lessons drawn are based
on researches in restricted areas, they apply with equal force to the entire
State, because the streams studied are t}~[)ical ones. Xor are these reports
of value to California alone. Tlie principles which should govern the owner-
ship and distribution of rivers are universal in their application, and the
experience of irrigators in the San Joaquin and Sacramento valleys is not
unlike that of irrigators in other States where similar conditions prevail.
DUTY OF INVESTIGATORS.
The situation demands that those in charge of these studies should be
more than reporters. It is their province to interpret tlie facts gathered and
state fearlessly tlie views held on each important issue involved. It is not
expected that their opinions or the measures recommended for adoption will
be approved by all. For a half century development has gone on without
direction or public control. Every appropriator of water has been left free
to claim what he pleased, and as a result there are about as many views
regarding the nature of a water right as there are users of the water. Enter-
prises have been organized on conflicting theories, so that it is now impossi-
ble to secure any adjustment which will not aftect some one injuriously.
Tliis renders it all the more important that those who attempt to unravel
these complications should not only study them with open minds, but should
state their conclusions without restraint. This pri^-ilege will be exercised
in this introduction by the writer in giving his personal experiences and
impressions, as well as of presenting the conclusions reached by reading the
reports of his associates. Some of the ^^ews herein expressed are known to
be opposed to those of gentlemen whose judgment is held in higli regard;
but no one ought to object to a candid, temperate statement of convictions,
reached after much study and expressed with a desire of promoting the
State's development.
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PLAN OF THE WORK.
The names of the experts in charge of these investigations and the
location of their districts are given on the map of the State, on page 32.
Their reports follow, in geographical order, beginning in the north and
ending with the most southerly stream studied.
In order to define the limits of tlie inquiry and secure uniformity in tlie
discussion, a letter of instruction was prej^ared wdiicli outlined the field to
be covered. This letter was based largely upon a petition of some of the
re^jresentative citizens of California, addressed to Dr. A. 0. True, Director
of the Office of Experiment Stations, and as this investigation really
took its form from its statements, the petition, with an extract from the
instructions, are both included:
To Dr. A. C. True,
Director, Oftice of Experiment Station><, U. S. Department of Agriculture:
The undersigned earnestly desire that Mr. Elwood Mead be detailed by the Department to
conduct a series of irrigation investigations in California, and trust that you may feel justified in
forwarding this request to the honorable Secretary of Agriculture with your approval. We have, of
course, ascertained that the proposed detail will not be contrary to Mr. Mead's inclination or his
judgment.
We respectfully submit that nowhere in America are there irrigation problems more important,
more intricate, or more pressing than in California. Neither are there any whose study would be
more greatly instructive. AVe can offer, we presume, examples of every form of evil which can be
found in Anglo-Saxon dealings with water in arid and semiarid districts. Great sums have been lost
in irrigation enterprises. Still greater sums are endangered. Water titles are uncertain. The litigation
is appalling.
Among the things necessary to Vje known ))efore we can hope for well-considered legislation
upon the conservation and distribution of our waters are the following:
First. The amount of water in the streams.
Second. The duty of water in the different irrigation basins.
Third. The claims upon the water, collated by streams and not by counties as now.
Fourth. The nature of water-right titles.
Fifth. The adjudicated claims upon the waters.
Sixth. The lands now irrigated and susceptible of irrigation.
Seventh. The possible increase of water for beneficial use by storage in each system.
Eighth. The extent to which the irrigable area can be increased by better methods of distribution
and use.^
^Signed by E. J. Wickson, acting director University of California Experiment Station; J. A.
Filcher, manager State board of trade; William Thomas; David Starr Jordan, president Leland Stanford
Junior University; E. B. Pond, president San Francisco Savings Union; William Alvord, president
Bank of California; Charles H. Gilbert, vice-president California Academy of Sciences; Marsden
Manson; T. A. Kirkpatrick, vice-president P. C. M. M. D. Company; E. E. Patten; Grant S. Tagsart;
Frank Soule, professor of civil engineering, University of California; Julius Kahn; Victor H. Metcalf;
German Savings and Loan Society, by B. A. Becker, president; E. J. Le Breton, president French
Savings Bank of San Francisco; California Safe Deposit and Trust Company; W. E. Brown, vice-
president Crocker-Woolworth National Bank; Hibernia Savings and Loan Society, by Robert J. Tobin,
secretary; M. H. de Young, San Francisco Chronicle; J. M. Gleaves, president California Water and
Forest Society; David M. de Long, manager Nevada and Monetta placer mines; R. H. Goodwin,
Tnited States deputy mineralogical surveyor; Frank W. Smith; Ernst A. Denicke, president Germania
Trust Company; C. E. Grunsky, civil engineer; George C. Perkins; Andrew W. Kiddie, United States
deputy mineralogical surveyor.
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Instructions to special agents and experts of the United States Department of Agriculture, in the invesfigatioris
relating to irrigation in California.
Gextlemex: The study of the irrigation laws, customs, and conditions of California, in \vhich
your services have been secured, is the most comprehensive investigation of these questions yet
undertaken in this country. This gives to the facts you are to gather and the reports and conclusions
based thereon an exceptional interest.
What you will do in California is being done in other States, and for the purpose of comparing
results it is desirable, as far as may be, that all these investigations shall pursue the same general plan,
discuss the same general problems, and foUow the same order in their treatment. Because of this, and
because each of you will act independently in the collection of data and in formulating your conclusions,
it is necessar}^ that there be a preliminary understanding regarding both the nature of the subjects to
be dealt \\'ith, and the general form of your reports thereon. As an aid to such understanding and
concert of action, the following suggestions are submitted:
PLAN OF WORK.
^
On the stream and its tributaries embraced in your field of investigation endeavor to secure all
of the facts showing the operation of the present irrigation system. This to include:
First. Abstracts of the records of claims to water, character of those records, including the
number of claims, total volume claimed, place where recorded, and the ease or difficulty with which
the validity of any claim can be determined.
Second. Rights to water for other purposes than irrigation, viz, mining, power, and domestic use.
Third. The methods by which the amount and character of water rights are determined, accessi-
bility, and completeness of the record showing the nature of the established rights.
Fourth. Character of litigation over water rights, its cost, the causes therefor, its influence on
irrigation development, and the principles established by decisions rendered in cases arising on the
stream being studied.
Fifth. Rights for storage and underground waters, how acquired, and how they are affected by
rights to the surface flow of streams, and how the use of underground waters influences the stream's
discharge.
Sixth. Nature of an appropriation of water. ^Yho is regarded as the appropriator—the ditch
builder, the owner of the land on which -water is used, or is the land itself the appropriator? "What is
the measure of its amount, the size of the claim, the capacity of the ditch, or the area irrigated?
FIELD I^-^•ESTIGATIO^'S.
Seventh. The collection of the data showing discharge of stream, or measurement of its discharge
where no such data can be had. Study of volume of return or seepage water and its availability for
being again diverted, and its influence on the value of irrigators' rights.
Eighth. Size, number, location, and capacity of ditches and other distributing works established,
and the duty of water obtained.
Xinth. Collection of data showing how water is divided among different ditches from the same
stream, how it is distributed among users. Xature of water-right contracts between canal owners and
water users, including facts showing what contracts have proven satisfactory, and what ones have given
rise to controversy, with the reason therefor. Collection of information showing the value of water for
irrigation as shown by the rates paid for its delivery, the methods by which these rates are established,
and *heir justice or objectionable features.
KEPORTS.
Tenth. While the facts gathered will largely modify the nature of their presentation, it will greatly
aid those who read your conclusions if they deal with the same issues and in the same order. The
following scheme is suggested
:
(«) The foundation of any system of administrative laws is the method of establishing rights to
the stream. In your discussion of the results in California, the fii-st question to be considered is
whether or not the present method of filing and recording claims to water is satisfactory. If not, what
should take its place?
(b) Is the present method of adjudicating rights satisfactory? If not, what should replace it?
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(c) The present law provides for the appropriation of water for sale, rental, or distribution.
Does it provide for its direct appropriation by the user without the intervention of the seller, renter,
or distri])utor? Is there any method by which the owner of a tract of land can acquire directly from
the public a right to the water which reclaims that land, as he can now obtain title to the public land
itself l)y means of the desert or homestead laws? If not, slujuld there be legislation to provide for this?
{d) Is the p)resent system of stream control or lack of it, and the dividing of water between the
different ditches which divert the common supply satisfactory? If not, what form of administration
or control should take its place?
(e) Should there be a State engineer; and if so, what should Ije his duties?
(/) Should there be a central office of record of claims or titles to water in place of the present
separate county records, and what supervision or control sh(5uld be exercised over rights to be acquired
hereafter?
{g) What steps should be taken to secure the fullest conservation and use of water which now runs
to waste? The discussion of this question to include State or national control and aid, the legislation
needed to define rights to stored water, and to determine who is entitled to the water thus stored.
It is understoi,)d that this outline will not touch all of the complex and important problems which
your investigations will disclose and with which your reports will have to deal. It is, however,
believed to state some of the leading ones with which legislators and users of water are now confronted,
not only in California, but in every other Commonwealth.
Sincerely yours, Elwood Mead,
Irrigation Expert in Charge.
Witliiii the limits thus fixed each of the gentlemen in charge of these
investio-ations has been a law to himself. He has g-athered liis facts and
stated his conclusions without advice or direction from any source. This has
resulted in some repetitions which might otherwise have been avoided, but
this defect is thought to be outweiglied by the advantage gained from a
complete and unmodified statement of the views of each of these gentlemen.
REASONS FOR RESTRICTING DISCUSSION OF WATER-RIGHT PROBLEMS TO
IRRIGATION.
While this investigation deals primarily with the problems of irrigated
agriculture, the fact is not lost sight of that other important industries liave
a common interest with irrigation in securing laws which will in-oyide for
the final establishment of titles to the water used and protect these titles in
time of scarcity. At present it is notorious that anyone attempting to
utilize the streams of California for any })urpose has to add to the ordinary
or legitimate risks and expenses of his enterprise a large and continuing
outlay for litigation to maintain his right to water. K reform which will
render this needless will promote development in other directions as much
as in agriculture. A just system of laws Avill take into account the needs
of all interests. This report is restricted to a consideration of the rights
and needs of the irrigator because the Congressional ai)pro})nation limits
the investigation to irrigation, but this nuist not imply that other rights are
not regarded as important or not entitled to impartial recognition. Exactly
the reverse is true.

*
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THE PRESENT AND FUTURE OF IRRIGATION IN CALIFORNIA.
It is well to imderstand at the outset just what irrigation is doing for
California and what it can be made to do; how much of the State's pros-
perity now comes from it and to what extent it will promote future growth.
In the States wholly arid this is a simple matter, because there is a clearly
drawn line which separates the valuable cultivated land from the worthless
desert, and the difference between the two is wholly due to in-igation. In
much of California this is not the case. A fanner may irrigate his garden
and leave his wheat field to the rain. The forest of windmills around
Stockton marks the region of market gardens; bevond these the land is still
cultivated, but it is watered, if at all, from the clouds and not by irrigation.
On the road from Sacramento to Folsom one passes a constant succession
of vineyards and orchards, some irrigated, some not, yet both appear
flourishing'. In the Santa Clara A'alley irrigation did not precede the
planting of orchards, but is now slowly being adopted as they come into
full bearing". Nevertheless, no State has gained more from the use of rivers
in irrio'ation than California or has more at stake in the extension of this
use. The following facts show only in part the reasons for this:
IRRIGATION IN SOUTHERN CALIFORNIA.
In order to realize what irrigation has accomplished in California one
must g-o to the southern part of the State where land, not worth So an acre
in its original condition, has sold when irrigated and planted to orange trees
for Si, 700 an acre: where valleys, which were originally deserts or sand
and cactus, producing nothing more valuable than stunted grass, and where
a whole township would not keep a settler and his family from starving' to
death if compelled to cultivate it in its natural state, have been transformed
into the highest priced and most productive ag'ricultural lands in this coan-
trv: where water, which formerlv ran unused to the ocean, is worth for
irrigation alone 10 cents per 1,000 gallons; where 83.50 an inch, and 40
cents an inch extra for its carriage, was paid last year for a tvrentv-four
hours' flow. So valuable is water that S50,000 was recentlv paid for a per-
petual right to 50 inches. This was at wholesale: in small quantities it has
sold for more money. The water used last year in tlie in-igation of 10
acres of orange land cost more than woitld he required t() purchase an equal
acreage of the best farming lands of Iowa.
Before streams were diverted and used bv irrio-ators thev had no
value, and the land on their margin had little. Since this use began the
citi'us-fruit lands of southern California have brought net annual returns of
S200 to S450 an acre, and this year's crop will be worth approximatelv
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^10,000,000/ tlie AA^iole making- a record of increase in productive capacity
and a creation of agricultural wealth not surpassed in this or any other country.
The rise in land values and the value of the crops grown are not,
however, the chief Ijenetits which irrigation has conferred on southern
California. A far larger gain has come from the beautiful landscapes created
in these deserts by the oases of fruit and foliage, which, with the matchless
healthfulness and charm of the climate, have made this section the resort
of health and pleasure seekers from all parts of the globe. The climate
alone would not have accomplished this. Limited trains on the transcon-
tinental railways from the East would not be crowded if Pasadena looked
now as it did when first viewed by the mission fathers, and before they
began at San Diego the work which makes this valley now so justly famous.
The cities of Los Angeles, Redlands, and San Diego are just as much cre-
ations of irrigation as the orange groves which surround them. Whatever
may be true of the remainder of the State there is no question that southern
California's present prosperity and its future growth depend largely on the
distribution and use of its water supply.
IRRIGATION IN NORTHERN CALIFORNIA.
Southern California has demonstrated the value of irrig-ation. Northern
California illustrates its latent possibilities. When one considers the vast
area of the Sacramento and San Joaquin valleys, with a surface shaped by
nature for the easy spreading of water, with a soil of great fertility and a
marvelous climate, there is no doubt that it is to he during the twentieth
century a great field of activity, not of the farmer alone, but the engineer,
the lawyer, and the student of social and economic questions.
The available water supply of this valley ought to make it the Egypt
of the Western Hemisphere. A seven years' record of the flow of Sacra-
mento Eiver, measured above the confluence of this stream with the San
Joaquin,- shows that during that period 181,553,808 acre-feet of water ran
^ Letter from Frank Wiggins, secretary Los Angeles Chamber of Commerce.
^ The summary given below shows the total discharge of Sacramento Eiver, at Collinsville, for the
seven years from 1878 to 1885, inclusive. It is taken from "Physical data and statistics of California,"
Report of William Ham. Hall, State engineer, 1886:
Flow, in acre-
feet.
1878-79 26,414,302
1879-80 32,205,831
1880-81 31,922,750
1881-82 25,503,305
1882-83 17,633,585
1883-84 29,947,038
1884-85 17,926,997
^Mean for the seven years 25, 936, 258
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into San Francisco Bar. The mean annual discharge for these years was
nearly 26,000,000 acre-feet. On a duty of water of 2 acre-feet per acre,
this would irrigate 13,000,000 acres. It is doubtful, however, if it will
require 2 acre-feet of water to irrigate an acre of land m Sacramento Vallev.
As near as can be determined, the irrigable area of the valley is less than
13,000,000 acres
—
probably somewhere between 10,000,000 and 12,000,000
acres. ' Hence the water which runs to waste from the Sacramento Yallev,
if it could be made available, would more than suffice to irrigate every acre
that can be reached by canals from the river or from its ti-ibutaries.
An effort was made to secure the full discharge of San Joacpiin Elver, but
without success. From the records of the gagings made on the headwaters
and on a number of its tributaries, it seems probable that the total flow of
this stream is approximately one-tliird that of the Sacramento, enough
certainly, if conserved and economically used, to irrigate several million
acres of land. Not all this water can be used. A large percentage will
always run to waste during the winter months: but storage Avill do much
to lessen this, a wise forest policy will aid, and winter irrigation will
supplement both. The first step, however, is to use that which now escapes
in the summer. The doing of this has hardly begun. In Utah and Colo-
rado a stream like the Sacramento running practically to waste in August
would be regarded as next to a crime. Even tlie ditches already built to
divert its flow remain empty. This is not because water for in-igation
lacks value. The yearly rental for water supplied by the Soutli Yuba
Water Company is S45 an inch. It is evidently worth this much to inio-a-
tors, or the j^rice would not be paid. How many acres an inch will irrio-ate
is not known, as reports vary from 3 to 10 acres. Assuming- the average
to be 5 acres, the water thus used on an acre is worth S9. The land
irrigated from the Xorth Fork Ditch, on American River, is worth more
than twice as much as the adjacent nonirrig-ated land. The water from
this canal rents for S4 an acre for citrus fruits and So an acre for deciduous
fruits, with an added charge of -Si an acre for maintaining the irrio-ation
system. The annual Water rental for lands seeded to alfalfa is S3 an acre;
that for small grain Si an acre, with, as before. Si an acre added for
maintaining the canal and distributing' works. The orange crop from one
10-acre tract in this colony sold last year for over S7,000. There was
expended for labor in its cultivation S2,000, and the land itself is valued
at S3o0 an acre. Comparing the financial returns, the number of men
employed, the increased productiveness and value of land where irrigated,
with the scanty population, diminished fertility, nonresident landlordism,
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and small yield of wheat where irrigation is not practiced, leaves no question
as to what is to be the ultimate use of these rivers. These are not isolated
or exceptional examples. Several others equally significant came under my
personal notice, while one crop of citrus fruits l^rought the surprising sum
of $1,800 an acre.
DIVERSIFIED FARMING UNDER IRRIGATION.
One of the needs of northern California is more diversified farming.
Rotation of crops is one of the most effective means of preserving the fer-
tility of the soil. This result is now secured in fruit growing l)y the use
of fertilizers, but there is a limit to the profitable extension of the acreage
devoted to fruits. There is, however, no limit to the profitable extension of
agriculture, which makes each home largely self-supporting, where each
farmer grows nearl}" everything he consumes, where his farm supplies him
with his poultry, butter, eggs, and meat, where he grows his own hay and
has his own pasture and his own orchard and garden. Every acre seeded to
alfalfa is a double gain to the State. It stops the impoverishment of the soil
and is another step toward making the State wholly independent of the out-
side world. More than this, it replaces unprofitable cultivation with a kind
which pays. How well it pays was shown by numerous reported yields
of 11 tons of alfalfa hay per acre, worth $5 per ton.
The report of Professor Soule states that water rates in the San Joaquin
Valley range from $2 to $6 per acre where these rates are fixed hj suj^er-
visors, 'and are l^eing contested. This, on a duty of 5 acres to the inch,
would mean a value of $10 to $25 per inch. AVasted water is therefore
wasted wealth. The loss to the State in productive capacity can scarcely
be measured, but the following comparisons with other irrigated countries
will show something of its character.
Within a radius of 5 miles in the Sacramento Valley I saw everv product
of the temperate and semitropical zones which I could call to mind. Apples
and oranges grew side by side, as did oak and almond trees. There were
olives from the South and cherries from the North. A date palm seemed
equally at home with an alfalfa meadow; figs and tokay grapes were appar-
ently as much in their element as the fields of wheat and barlev or the rows
of Indian corn, some of the stalks of which measured 15 feet in heio-ht. All
of these things could have been grown on a single acre, and doubtless have
been. It is a sinful waste of opportunities to continue using thousands of
acres of this land to grow wheat, which steadily impoverishes the soil and
robs the pockets of its owners. The ii-rigable lands of California are no
T Investigat e Plate IV.
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place for bonanza farms. Tliey are far better suited to the creation of 10
and 20 acre homes.
CALIFORNIA. EGYPT. AND ITALY COMPARED.
There are more acres of in'igable hmd in the San Joaqnin Valley than are
now watered in Egvpt from the Xile, where agTiciiltm-e alone supports over
5,000,000 people, maintains a costly government, and pays the interest on
a national debt half as large as that of the United States. The area which
can be migated from the Sacramento is about equal to that irrigated in
Itah" from the Po. The population of the California Valley is about 20
people to the square mile. In the Italian A'alley it is nearly 300 people to
the scjuare mile. The irrigated lands along the Nile support 543 persons
to the square mile. Such a settlement of the Sacramento Valley would
more than double the present population of the State. It is believed that
an irrigated sqitare mile in this valley Avill support as many people in
comfort as now live on an equal area in either of the other districts referred
to because neither of these surpasses California in the diversity or value of
its products or the excellence of its markets.
OBSTACLES TO DEVELOPMENT.
In September last I saw a part of the Sacramento Valley in its most
unlovelv aspect. One of the trips taken was from Chico to Willows, two
towns about 30 miles apart, but the road followed made the distance trav-
eled about 35 miles. We crossed what is potentially one of the most fertile
and promising agricultural districts on this continent. For scores of miles
the land rises by a gentle and imiform slope from the Sacramento River
toward the foothills on either side. Water would flow over every acre of
the coimtry traversed without requuing much labor in its direction or skill
in the location of lateral ditches. The plains of Lombardv are not better
suited to h'rigation, nor the soil of the Nile delta more fertile than were
these lands originally. For a half century they have been devoted to the
um-emitting production of cereal crops. Each season the crop has been
* harvested, the grain shipped away, and the straw burned, and nothing done
t') replace the plant food ^^-ithdrawn. A more exhaustive form of agriculture
can not be imagined. Although this surprising drain has gone on for fifty
years, it can not continue forever. Last year's crop was a failure, and fail-
ures will follow in rapid succession hereafter if a change in methods is not
soon made. It requu-ed only ten years of continuous grain farming at
Greeley, Colo., to reduce the average yield from 40 bushels to 12 bushels of
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wheat per acre, and Greeley is one of the inost prosperous fanning' districts
in the West. Less than ten years of scientific rotation of crops restored its
original fertiHty and production. Diversified farming would have equall}'
desirable results in this section of California, but rotation of crc>ps is not pos-
sible with rainfall alone. The moisture is neither sufficient in amount nor
rightly distributed to permit of this. In 1897, no rain fell at Cliico in Julv
and August, and the total rainfall froin May to October was less than 1 inch.
In 1898, no rain fell in either Jmie, July, or August. In 1899, no rain fell
in July or Sejjtember, and only 0.12 of an inch in August. At Willows, in
1897, no rain fell in either July, August, or September; in 1898, none in
July or August; and in 1899 there was again a three-months' period without
sensible precipitation. The absence of rainfall during the harvest period is
one of the o-reat advantao-es of California where the needed moisture can be
sujjplied by irrigation. It is likewise one of the greatest obstacles to diversi-
fied agriculture where dependence is had on rainfall alone. The natural
opportunities of the district traversed are equal to if not greater than those of
the couiitrv surrounding Riverside, Cal., which has l:)een appropriately desig-
nated as the "Garden Spot of America," l^ut a difierence in ag-ricultural ideas
has produced a corresponding difierence in conditions. In the suburbs of
both Chico and Willows there were seen attractive homes surrounded by
orchards and gardens, Imt 5 miles would cover the distance required to get
beyond the town limits of either place. In the remaining 30 miles only six
houses were passed and surrounding these were neither orchards nor gardens.
The distressing eftects of a two-months' drought and the absence of water to
mitigate its influence were only too manifest. These homes were a signal
illustration of the truth that a w<;irld witliout turf is a dreary desert. Instead
of tlie refreshing green of an irrigated district, or of a countr}- where there
are summer rains, everything was parched, dusty, and lifeless. Practically
all of the land was being prepared for small grain. Less than 100 acres of
alfalfa were seen and this looked as though it was prepared to surrender the
unequal struggle. Gne-third of the land had Ijeen summer fallowed, Init
much of it was in no condition to be benefited, as the clods had never been
pulverized and the fertility of tlie soil was being liurned out by the heat and
dryness of the summer sun.
The reofion visited is one of Ijonanza farms, the road traversed crossino'
one of 40,000 acres. A mortgage was the most important result of wheat
growing in recent years, and the land is now being sold to satisfy the debts
thus created. The boundaries of other large estates were pointed out whose
owners were historic figures in the early days of California. In nearly
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every instance their estates have passed out of their hands and out of the
possession of their descendants and are now owned by banks or capitalists
in San Francisco, having been taken in payment of loans made to meet the
losses incurred in growing- small grain. Kor has the change of ownership
affected the general result. The present owners of these properties will not
rent them to tenants who can not give a satisfactory l^ank reference, experi-
ence having shown this to be a needed precaution. Although equipped with
teams and machinery and understanding the California climate and Cali-
fornia agriculture, many of these tenants have at the end of the year walked
out of the valley, leaving both crop and equipment to pay the debts created
by their failure.
,
CALIFORNIA AND UTAH COMPARED.
In the 35 iniles tniversed there Avere only two schoolhouses. xlttending
these schools was only one child whose parents owned the land on which
they lived. The other pupils were the children of foremen and tenants.
The county superintendent told me that at these two schools there were
only fifteen children. These conditions of alien landlordism, tenant
farming, unoccupied homes and scanty population, in a country so rich in
possibilities, show a vital economic defect in methods. The situation here
was in such striking contrast with what had been seen in traveling through
an irrio-ated valley in Utali the month before that the difference seems
worthv of statement. In a distance of 15 miles, along Cottonwood Creek,
Utah, there was not a farm of over 30 acres. The houses and barns on
these little farms indicated more comfort and thrift than those of the Sacra-
mento Valley, where the farms are ten times as large. The average popu-
lation of the Utah district was over 300 ]3eople to the square mile: the
district traversed in California lias less than 10 people to the square mile.
The Utah lands range in value from S50 to S150 an acre: the lands of the
Glenn estate in the Sacramento Yalle}' are being offered for sale from SlO
to S40 an acre. Every natural advantage is in favor of California; but the
Utah district is imgated, the other is not.
OPPOSITION TO IRRIGATION.
The benefits of irrigation seemed so obvious and the necessity for it so
great that its absence was at first attributed to lack of opportunity. This,
however, is not the case. In repeated interviews with leading citizens of
this section it was manifest that the principal reason the land is not irrigated
is because of the prejudice against irrigation. The first gentleman talked
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with in Cliico said that irrio-ation was not needed for either fruit or orain
growing. The second said it wouh:l Ijring malaria and attendant ills and
destroy the health of the valley. The owner of an irrigation canal said that
while he conld irrigate, he did so only in a desultory fashion, and did not
regard it as beneticial. What I learned of o-rain oTowinof and what I saw
of the fruit trees and the fruit being gathered did not tend to conlirin
these opinions. While it would be possible to make such wasteful use of
water as to injure health, tlie ex[)erience of southern California, Arizona,
and New Mexico, where the summers are hotter than in the Sacramento
Valley, shows that this result does not follow the careful use of water.
The causes for the opposition to irrigation must be looked for elsewhere.
They have in part l)een explained. (Jthers are not obscure.
THE DESIRE FOR X,ARGE ENTERPRISES.
Tlie bonanza wlieat farm and the bonanza orchard were in accord Avith
the spirit wliich from the first has dominated the industries of California.
It is a State of vast enterprises. ACen pride themselves on g-reat under-
takings and on doing whatever they undertake on a large scale. Wheat
can be grown in this way. The man Avith capacity for organization can
look after the growing of 10,000 acres of wlieat as easily as 10 acres. It is
an industry freed from detail. There is a period of seed time and harvest,
and long intervals of complete freedom. It has none of the petty incidents
which o-o with the jnanagement of a farm where there are chickens and
j)igs, where cows are to be milked, and butter and eggs marketed, Avhere
each inontli has its duties, and wliere there is no time when something does
not need attention. This sort of farming comes with high-priced land and
,
a dense population, but it does not appeal to the imagination like the plowing
of fields so large that turning a single furrow requires a day's journey, or
the cultivation of the ground Avith steam plows and harrows which require
five-mule teams to operate them. The cutting, thrashing, and sacking of
grain at a single operation is spectacular as Avell as effective. In this
resjDect it resembles tlie range cattle business in its best days. The owner
of a range herd was more than a money-maker, he was practically monarch
of all he surveyed. The coAvboy on horseliack Avas an aristocrat; the irri-
gator on foot, working through the hot summer days in the mud of. irrigated
fields, Avas a groveling Avretch. In coAvboy land the irrigation ditch has
always been regarded Avith disfavor because it is the badge and symbol of a
despised occupation. The same feeling, but in a less degree, has prcA-ailed
in the Avheat-growing districts of California, and for much the same reason.
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CONTROVERSIES OVER DISTRICT ENTERPRISES.
Another reason for the prejudice against irrigation in CaHfornia has heen
the zeal of its advocates and the mistakes made because of their enthusiasm.
If, in connection with the Wright act, there conkl have heen some pnbhc
control of development which would have resti'icted the works undertaken
to immediate necessities and have deferred the construction of lai'o-e and
costly works until the feasibility and the best methods of construction
could have been fully determined, tliere is little doubt that the area under
irrigation in California to-day would be far greater than it is. An illustra-
tion of the danger of making haste too rapidly was seen on the road between
Chico and Willows. The Central Canal, or what would have been a canal
if there had been any water in it, was several times crossed during this ride.
It was one of the projects inaugurated under the TTright district law and
belongs to the central irrigation district. It was planned to irrigate about
156,000 acres, and estimated to cost 8750,000. The canal was begun in the
face of active and intluential opposition and has been involved in litigation
from the outset. Five hundred and seventy-five thousand dollars was
expended before work was stopped. Unless the project is carried to com-
pletion this large sum of money will be wholly lost, as no portion of the canal
is being used or can be used in its present condition. Outside of hostile public
opinion there was no reason why this canal should not haA"e been a success.
The physical obstacles were "not serious; there is an abundance of water,
and the lands covered by the canal need irrigation and are M'ell adapted to
the easv and efficient distribution of water. That the canal Avill ultimately
be completed seems ine\Titable, because the increase in value and productive
wealth of the land when watered will warrant this The opposition was due
in part to the size and cost of the canal. The project was too large. Land-
owners were frightened at the heavj^ preliminary outlay. If, instead of this
immense canal, works had been begun in a small way with a ditch large
enough to water 5,000 acres, and its extension deferred until the profits of
irrigation had been demonstrated, the central district would, in my opinion,
have been a success. Opposition to the enterprise on the scale undertaken
was not wholly unreasonable. Irrigation meant a complete change in agri-
cultural methods. It involved either the breaking up of the large estates,
or an immense outla}' on the part of their owners to prepare the land for
being watered. Many of these owners were not financially able to under-
take the latter. The conditions were all favorable to a small project and
ag'ainst a large one. But the fight against this particular project has led
238.56—No. 100—Ul 3
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many to oppose irrig-ation in any form. Opposition to the Wright law
has caused many to oppose all laws. It is to be hoped that this prejudice
and aiitao'onism will soon be ended. A united sentiment is one of the
requisites to success.
OBSTACLES PRESENTED BY INADEQUATE WATER LAWS.
Many of those who desire to see the irrigated area extended say they
see no way to accomplish it. At Chico it was stated that all the water of
that section was now owned; that the Bidwell estate owned Chico Creek;
that the Stanford estate owned Butte Creek; that some other estate, whose
name has been forg-otten, owned Rock Creek, and that any extended use
of the Sacramento River would give rise to litigation with the navigation
interests. To the inquiry as to how these estates acquired the ownership
of the streams named, reply was made that no one understood exactly how
a title was established. The owners of these estates were among the first
settlers and acquired the rights to water when not much attention was paid
to such matters. All those talked with accepted this ownership as estab-
lished, and were deterred by it from attempting to utilize these streams,
where otherwise they would have done so. Because of this the waters of
Chico Creek were running to waste, nothing was being done with Butte
Creek, and the greater part of Rock Creek was sinking in the sands. Mean-
while tlie census for 1900 shows that the population of Chico is less than it
was ten years ago, that the population of Willows has decreased, and that
outside of the irrigated territory there is stagnation in growth and waste of
op})Ortunit}\
These uncertain but sweeping assertions of speculative ownership of
water and the hostility of water users to the recognition of the control
this implies have given rise to antagonisms which must in some way be
removed. The farmer fears that if he adopts irrigation he Avill become
the serf of the canal company. The capitalist hesitates about irrigation
investments for fear of contests with otlier canals and the reprisals which
hostile public sentiment would make possible, because of the fact that the
number of canal owners is few while the number of water users is large.
The claim of speculative ownership of water and the recognition of this
claim in some cases by the courts has been met by the law giving super-
visors practically unrestricted power to fix rates. Neither speculative
ownership nor unrestricted power over rates can continue without injurv to
the public, and both should give way to institutions of justice. The time
has long passed when makeshift laws and temporary expedients should be
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resorted to in dealing with this subject. There never was a time when
doubtful or controverted policies should have been evaded by the law-
makers and thi'ust on the courts for settlement. There is as great need for
specially qualified officers to determine the amount of the water supply and
regulate its distribution as there is to sm-vey the public laud and prepare
maps by which the different tracts can be identified. There is as great, if
not greater, need of a bureau to supervise the establishiuent of titles to
water as there is for land offices to manage the disposal of public land.
Wh}" have we recognized the need of one and ignored the other ? The
answer is to be found in the inherited jurisprudence and ^Drejudice of our
race, which for centuries has regarded water as something to be got rid of
rather than a resource to be transferred and measured and stored, and
finally absorbed in use. That is the status of water in California, where
streams are of greater actual value than all the gold in the hills or the
oil in the valleys.
The discovery of o-old in California and the use of water in irrig-ation
brought the people of that State face to face with two new issues. One of
these was the enactment of laws for the control and use of the land which
contained placer gold; the other was the creation of laws and customs for
the orderly determination of ownership of streams and for their distribution.
In their effoi'ts at solving one of these problems, California achieved a
satisfactory if not striking success. The code of mining laws provides for
a final and definite determination of title to a particular tract of land. The
steps through which this evolution was accomplished are of historic and
economic interest. They began in a common agreement that a claim should
embrace only the area a man could Avork, and this was fixed as the distance
in each direction he could reach with a pick, and made the claim about 8 feet
square. There was no attempt to establish ownership of the land itself; the
right endured during occupation onlv. \Yhen one individual ceased to work
a claim, anyone else could relocate it and take possession. With increase of
population and the employment of capital other measures were necessary,
arid a working' code of laws was evolved to meet the changfed conditions.
This code of laws provided for notices of location, for the recording of these
notices, and a simple procedure, before specially qualified officers, to prove
compliance with the law, which proof is followed by the issuance by the
Government of a patent to the claim wdiich is as stable and certain an
evidence of ownership as a patent to a homestead. This law limits the acres
which can be filed on. It determines the shape of a full-sized claim and
makes provision for properly qualified officers and engineers to carry out
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the law. Hence every one knows, or can easily learn, how mining rig-hts
are acquired and what is the legal status of any particular claim.
The establishment of water laws began in the same manner. At tirst
every user of a stream thought use the essential element, but little thought
was given to the establishment of rights equivalent to ownership. When
the gold was washed from claims, the ditch which supplied water was aban-
doned with the claim, and the property right in the stream was probably
not thought of further. As the use of streams extended and irrrio-ation and
domestic uses were added to mining it became manifest that water rights
were to have an enduring value, and provision was made for recording
notices of the appropriation of streams. As time went on people began to
give more and more attention to the legal forms by which rights to water
were recorded, and to regard a compliance with these forms as not only of
more importance in securing title than the actual use of the water, but as
being the principal consideration in determining ownership. In the evolu-
tion of the California water laws none of the safeguards which surround the
placer-mining law were incorporated. It places no limit on the volume of
water which can be appropriated, it does not make clear whether the extent
of the right is to be fixed by the carrying capacity of the ditch or canal, or
the needs of the land watered, or independent of either. It is ambiguous as
to whether the appropriator owns the water or has only a usufructory right.
What was done in effect was to throw open the record books of every
county in the State to the entry of any sort of a claim against its most
valued property which need or greed might encourage. The results on
nine streams are outlined in the reports which follow. These rejjorts
do not, however, give an adequate impression of the existing situation.
The original plan was to publish an abstract of all these claims. Such an
abstract was prepared by a number of the observers. With only a line for each
claim, the publication of this list would have doubled the size and cost of this
report. Except to show how worse than useless is the law, the list has no
value. It gives no indication of the existing or intended use of water. There
are three consecutive claims to all the water of San Joaquin River, and the
aggregate of all claims in California represents enougli moisture to sub-
merge the continent. The humor of the situation is shown in the reports
of Mr. Boggs and Professor Soul^. The evil comes in the failure of the law
to afford any adequate protection to those who comply with its provisions.
Evil communicaiions corrupt good manners and misleading laws pervert
public opinion. Because the water laws of California provide for the legal
record of notices which assert rights to all the water of streams men have
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come to accept tlie private and even the speculative ownership of water as
one of the natural, if not inevitable, incidents of its use in irrigation. It is
only human nature for individuals or companies, after they have paid the
recording- fee for such notice and it has stood unchalleng-ed on the public
records for years, to believe they own the water claimed in the notice. The
notices given below ^ are taken from the official records of appropriations
from the San Joaquin River and tributaries as copied hy Professor Soule.
The water records of California contain thousands of such statements.
No matter Avhat courts may declare or reformers urge, so long as the
sort of procedure which the San Joaquin record illustrates is continued men
Avho file claims will regard speculative ownership of water as authorized by
the law of appropriation in California. In talking of this an intelligent, fair-
jninded ditch owner last year voiced the prevailing opinion in the following
words: "I filed on this water, and it is mine to do with as I please. I can run
it into a gopher hole if I want to. I can sell it, or rent it to my neighbors, or
I can waste it in the sand, and neither the Government nor State has any
right to object." The question before the people of California is, "Is or is
not this the doctrine of water ownership which ought to prevail ? If not,
what is to take its place?" No matter what policy is adopted, it ought to be
definite and all rights made to conform to its conditions. Of the policy
of doing nothing, deciding nothing, there has been enough. Something
more is now required. This is a comprehensive code of laws Avliich will l^e
as just and effective as those of Italy, or Canada, or Wyoming, which will
represent the knowledge of the twentieth century rather than a blind
adherence to the conditions of fifty years ago. It is a significant fact that
the best irrigation laws do not permit of the unrestricted filing of claims.
In fact they do not permit water to be appropriated. Italy issues licenses
to take water; other countries treat rights to use streams as franchises. In
' Know all men whom it may concern that I,
,
have this 8th day of October, 1877,
appropriated all the water of the west and east forks of AVillow Creek, together with the entire amount
of water flowing down Willow Creek, and emptying into the north fork of the San Joaquin River, in
Crane Valley * * * to be done by ditch and flume of 3 feet wide by 2 feet deep.
Notice is hereby given that claim by priority of location, use, and appropriation the
first right to the use of water running in the San Joaquin River for the purpose of irrigation, navigation,
and supplying towns and villages with said water, and also for motive and mining purposes. Said use
and appropriation to be exercised as circumstances may require, either bj' using said water as it natur-
ally flows in said river, or diverting the same, or increasing its volume in such mode as may he deemed
requisite.
Notice.—I, • , do this day locate, api^ropriate, and claim the M'ater now flowing and
hereafter to flow in Big Creek from a point at and above where this notice is posted on said stream, to
the extent of 100,000 inches, measured under a 4-inch pressui-e. * * * I intend to divert said water
by ditches of the capacity of said 100,000 inches and by flumes of the same capacity.
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Wyoming' anyone desiring to use water must obtain a permit to use it
from the State. To have regulation precede the asserted individual own-
ership or control has two advantages. It enables everyone to understand
from the outset just Avhat one's rights are and commits the Government to
the protection of the rights officially indorsed.
APPROPRIATIONS FOR SALE, RENTAL, OR DISTRIBUTION.
It is the belief of the writer that I'ights to water should be for use only;
that appropriations for irrigation purposes should not belong to either a
canal company or an owner of land, but should attach to the land irrigated
and be inseparable therefrom. Where this doctrine prevails, canals and
ditches become, like railroads, great semipublic utilities, means of convey-
ance of a public commodity, their owners entitled to adequate compensation
for services rendered, but having no ownership in the property distributed.
Believing this, the law wdiich permits appropriations of water for sale, rental,
or distribution is regarded as unwise and dangerous. It accomplishes no
good result that the attachment of appropriations to the land irrigated
would not promote. On the other hand, permitting individuals or corpora-
tions to appropriate water which irrigators must have in order to live, gives
rise to antagonisms and makes possible grave abuses, the nature of which
is shown over and over again in the reports which follow and which has
been characterized in the following striking statement made by William E.
Smythe
:
If we admit the theory that water flowing from the melting snows and gathered in lake and
stream is a private cijmmodity lielonging to him who first apjiropriates it, regardless of the use for
which he designs it, we have all the conditions for a hateful economic servitude. Next to bottling the
air and sunshine no monopoly of natural resources would be fraught with more possibilities of abuse
than the attempt to make merchandise of water in an arid land.
The doctrine of private or speculative ownership of water has not thus
far l^enetited those who have appropriated water to rent or sell. It has made
them trustees or agents for users and thrust on them all the expense of
fighting rival appropriators in the courts for control of the supply. It makes
every user of water feel that he is the victim of an unjust discriminati(>n
because, while the appropriator gets the water from the stream as a free
grant, he has to pay for the share he enjoys.
The relative merits of laws which attach appropriations to the land and
those which, like California, make the ditch or canal owner the appropriator
is not a matter of theory or conjecture. In every country where rights attach
to tlie land irrigators are })rosperous and })eace prevails. In countries where
control of water and ownership of land are separated controversies and
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abuses abound. There is no exception. The situation in Wyoming as con-
trasted with that in CaHfornia shows that the arid West is not destined to
furnish one. If human experience has any value we ought to heed its
lessons, and the following extracts from official reports dealing with this
issue are so pertinent as to be worthy of insertion
:
A recognition of the danger of allowing water to be monopolized without regard to the land has
led a commission appointed to inquire into Californian irrigation to declare that "as a matter of public
policy it is desirable that the land and water be joined never to be cut asunder; that the farmers should
enjoy in perpetuity the use of the Avater necessary for the irrigation of their respective lands; that
when the land is sold the right to water shall also be sold with it, and that neither shall be sold sepa-
rately.—Australian Keporton American Irrigation.
Italian experience, French expei'ience, and Spanish experience all go to show that the interests
to be studied in relation to irrigation schemes are so many and so various, and so intimately bound up
with the public welfare, that State control is imperatively necessary, and that for the protection of its
citizens no monopoly can be permitted which would separate property in water from property in the
land to which it is applied.—Fourth Progress Report, Royal Commission on Water Supply, Victoria,
Australia.
European experience shows * * * that where waters belonging to the State are farmed and
relet by private individuals water rights are a constant source of gross injustice and endless litigation.
The consequence of these interminable vexations is that the poorer or more peaceably disposed land-
holder is obliged to sell his possessions to a richer or more litigious proprietor, and the whole district
gradually passes into the hands of a single holder.—G. P. Marsh, formerly United States minister to
Italy.
The ancient principles of common law applying to the use of natural streams, so wise and equi-
table in a humid region, would, if applied to the arid region, practically prohibit the growth of its most
important industries. Thus it is that a custom is springing up in the arid region which may or may
not have color of authority in statutory or common law; on this I do not wish to express an opinion,
but certain it is that water rights are practically being severed from the natural channels of the streams,
and this must be done. In the change it is to be feared that water rights will in many cases be sepa-
rated from all land rights as the system is now forming. If this fear is not groundless, to the extent
that such a separation is secured water will become a property independent of the land, and this
proj)erty will be gradually absorbed by a few. Monopolies of water will be secured, and the whole
agriculture of the country will be tributary thereto—a condition of affairs which an American citizen
having in view the interests of the largest number of people can not contemplate with favor.
Practically in that country the right to water is acquired by priority of utilization, and this is as
it should be from the necessities of the country. But two important qualifications are needed. The
user right should attach to the land where used, not to the individual or company constructing the
canals by which it is used. The right to the water should inhere in the land where it is used; the
priority of usage should secure the right. But this needs some slight modification. A farmer,settling
on a small tract, to be redeemed by irrigation, should be given a reasonable length of time in which to
secure his water right by utilization, that he may secure it by his own labor, either directly by con-
structing the waterways himself or indirectly by cooperating with his neighbors in constructing systems
of waterways. Without this provision there is little inducement for poor men to commence farming
operations, and men of ready capital only will engage in such enterj^rises. * * *' The right to use
water should inhere in the land to be irrigated, and ivater rights should go ivitli land titles.—Land of the Arid
Region, by J. W. Powell.
The European country wliich most nearly resembles California is
southern Spain. The rainfall in Spain is less than that of California, and
irrigation is indispensable. Spanish water laws are the outcome of a thou-
sand years' experience, in which local customs widely different in character
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have long operated .side by side iu different districts of tlie same province.
The small size and contig'uity of these districts makes it certain that climate
and soil have nothing to do Avitli the difference in the prosperity observed
among tlie farmers. The situation there resembles what would prevail in
California if each county of the State had a different code of water laws
and a different doctrine regarding water rights. There has l)een time
enough to work out to a final result the influence of the different doctrines of
water ownership. In Valencia, tlie most beautiful and prosperous section
of Spain, irrigated agriculture dates back to the Moors. Water rights are
founded on customs which are older than records. Water and land ai-e
inseparable. Every writer who has visited Valencia is of the opinion that
the thrift, the skill, and the success shown by farmers comes from tlie
peace and security which go with the control of lioth elements of production
in an arid region—water and land. In the same province the results of the
separate ownership of Avater and land are as completely manifest. In tlie
district of Elche water was originally controlled l^y the landowners, but land
and water were not made inseparable. Gradually water rights were bought
up by outsiders. Now the farmer buys water from these owners of streams
just as he does fertilizers. The water tolls have been raised, farmers impov-
erished, and all progress and prosperity banished. In the province of Murcia
water is attached to the land and farmers are prosperous. In Lorca land
and water are separated, and the result, says a recent report, is "large
profits for the water owner, poor farmers, and languishing agriculture."
Which of these two policies does California propose to adhere to ? The
recognition of property rights in water and their separation from land can
lead to but one result: Development of irrigation will be corporate and
great aggregations of capital will control the water resources of the West.
Thus far court decisions in California have been conflictina-. As alreadv
stated, the policy adopted ought not to l:)e chosen in the light of what is, but
in the light of what ought to be. The experience of Europe shows that the
ownership of water apart from land can not prevail without creating grave
abuses, and, no inatter what the trouble or cost of getting on a proper l^asis
may be, it ought to l^e done. Experience in the arid States of this countrv
has also shown that separate ownershi}) of water and land results in contests
and expensive lawsuits, wdiile union of land and water greatly lessens these
evils or ends them entirely. Hence it can not be public interest Init private
selfishness which rejects this doctrine.
In Wyoming and Nebraska the true principle has already been adopted
by the State boards of control and put into ]jractice with the best results.
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If it can be iiiaiutaiiied and speedily extended to California, it will not only
relieve this State of niany existing complications but will put lier iirigation
system in accord witli the best thought and experience of the time.
These -sdews are based on eighteen years' personal contact with users
of water in States where ditch owners are the water owners and in States
where water rights are inseparable from the laud. The result of that
experience shows that attaching water to land makes for peace ; attaching it to
the ditch owner makes for war. So long as ditch owners are the appropriators
thev have to maintain a dual conflict. They must strive with other ditch
owners for control of the stream and with water users over the quantity
and price of the water delivered. On the other hand, where ditches are
made carriers of water and appropriations attached to the land, the expense
of the strug-g'le over a fair di\dsion of streams does not fall, as it does in Call-
fomia, solely on the owners of canals. It falls on the landowners, and it
has not taken long in the States where users have to bear the cost and loss
of an unfair division to end this expense and uncertainty by putting streams
under State control. AVliere appropriations attach to the land ditch owners
have no responsibility except to deliver what comes to the headgate. For
this service they are entitled to fair compensation, and come nearer receiAdng
it than do the ditch and water owners of California, where rates are fixed
bv a tribunal and a procedure which makes the practical confiscation of
investments more than a possibility. The doctrine of piivate ownership of
water has not thus far in this country worked to the benefit of the ditch
owner. (3n the contrary, it has been the greatest evil with which he has
had to contend. It has been a potent source of hostile public sentiment: it
has led to retributive legislation, of which the laws for fixing water rates in
California and Colorado are signal illustrations. Wliat may be the oppor-
tunities of this policy in the future as water becomes scarcer and more
valuable it is impossible to say. but the dangers to ditch companies are fully
as pronounced as are the possibilities of increased profit. AVhatever views
may be held regarding this matter, there is one thing about which there can
be no dispute, and that is that the present uncertainty should be ended.
So long as it continues California is in no condition to either solicit develop-
ment by private capital or aid throug-h State or national appropriations.
Private control of streams is infinitely to be preferred to no control. Taking
the most extreme view of speculative rights which would give to each of
these recorded notices its face value, it would at least oive investors a basis
on which to build canals and extend the distribution of streams which now
run to waste. On the other hand, if rights are to be measured bv actual
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use, a knowledge of the quantitv of water wliicli now runs to tlie sea Avill
serve as a guide to the opportunities for new and later appropriations. But
so long as the nature of an appropriation is unsettled, so long will records
of claims to water be a constant temptation to revive old projects and vitalize
dead rights, with a resulting increase in litigation and controversy over
streams.
RIPARIAN RIGHTS.
The perplexities of water users have been increased in California by
the recognition of riparian rights, which give to any landowner along the
margin of a stream the right to have its water flow past his land unimpaired
in quality and undiminished in volume, or, at least, it renders uncertain the
extent to which the volume may be diminished. This law is borrowed from
rainy, foggy England, where it has a climatic titness, because civilization
in that country began with the draining of bogs and marshes, and the chief
utility of rivers is to drain the water off the land; but the doctrine has no
place in a country where all the water streams carry should be diverted
and used. It has been abrogated in all the States wholly within the arid
region. Not only has the doctrine been abrogated in Colorado, Wyoming,
Montana, Idaho, Utah, Nevada, and the Territories of Arizona and New
Mexico, but in the provinces of Victoria and New South Wales in x\nstralia
and the Northwest Territories of Canada. All these provinces are colonies
of Great Britain, where regard for the time-honored precedents of the mother
country would supposedly be greater than in the United States. The abro-
gation of this doctrine in these provinces was not made until after a careful
study of irrigation in both Europe and America. The commissioner wdio
made the investigation for the Canadian government, in a recent paper
describing the Canadian code of irrigation laws, says: ^ "It recognizes as a
foundation principle that only by the absolute repeal of the common law of
riparian rights can the use of water for irrigation be successfully introduced."
The same view is held in the States and Territories of this country v/here
the doctrine has been set aside. The supreme court of Utah, in one of the
earliest decisions on this question, used the following argument in support
of its action:
Riparian rights have never been, recognized in tliis Territory, or in any State or Territory wliere
iiTigation is necessary, for tlie appropriation of water for the purpose of irrigation is entirely and
unavoidably in conflict with the common-law doctrine of riparian proprietorship. If that had been
' J. S. Dennis, deputy commissioner of public works, Canada. U. S. Dept. of Agr., Office of Experi-
ment Stations Bui. 86.
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recognized and applied in this Territory, it would still be a desert: for a man owning 10 acres of land
on a stream of water capable of irrigating 1,000 acres of land or more near its mouth could prevent the
settlement of all the land above him; for at common law the riparian proprietor is entitled to have
the water flow in quantity and quality past his land as it was wont to do when he acquired title
thereto, and this right is utterly irreconcilable with the use of water for irrigation. The legislature of
this Territory has always ignored this claim of riparian proprietors, and the practice and usages of the
inhabitants have never considered it applicable and have never regarded it.—Stowell !. Johnson, 26
Pac. Rep., 290.
In California no definite laws esTablishing- or abrog'ating the doctrine as
applied to irrigation have been passed, and, as a result of this and of the
further fact tliat the laws of the State are in conflict with the constitution, the
supreme court ijf the State was compelled to practically enter the field of
legislation when called wpon to decide the case of Lux r. Hag-gm. (69 Cal.,
255.) Ill this case' Lux represented the riparian doctrine and Haggin the
i-ig'ht to use streams in imgation. It so happened that this case arose in a
section of the State where crops can be grown without imgation, and so the
recognition uf the doctrine did not necessarilv mean, as has been contended
bv the attoriievs. tliat the settlers who were diverting water would have to
abandon their homes if deprived of it. as they would have had to do in L'tah
and even in some sections of California.
The fact that in a preceding case the same issues had been presented to
the court and the rLjctriiie of ripaiian rights set aside, and that in this case
three out <;>f seven judges believed it ought to be set aside, gives reason for
an interesting conjecture as to what the result might have been if this
historic case had involved orange lands where irrigation is a necessitv
instead of wheat lands where it has not been so regarded.
This misgi"vdng" as to whether a strict construction of the law required a
decision so contrarv to climatic necessities and which has proven so injurious
to development does not in any way reflect upon the comt. Its duty was
to interpret the law as it existed regardless of consequences, and then to
enforce its policv with equal disregard of results. This, however, is not
what has happened. The decision was really a compromise. While it
refuses the right to appropriate or divert water to irrigate nomiparian
land, it allows it to be used on riparian land.-^ The rigdit to use streams
accorded riparian proprietors has been so liberallv construed in subse-
C[uent decisions that it now resembles more nearlv that claimed by appro-
priators than the riparian doctrine as origiuallv understood. The economic
import of the decision has not been what the counsel for appropriators
^ "The right of the riparian proprietors to a reasonable use of the stream for the purposes of irriga-
tion is recognized in many of the California cases, etc." (69 Cal., 409. )
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or the three dissenting judges l^eheved it would be, ss is shown by the
following extracts:
The interests involved are of such magnitude, not onl}- as between the parties tliemselves, but
also as to thousands of others, and the result reached so disastrous to the defendants, so destructive
to the vast and beneficial improvements made by them in good faith and in the belief that the same
law as to those matters applied both to the State and Government lands in California, so disastrous to
the people of a large part of California, and so destructive of all those great interests which have
grown up under the irrigation system based upon the doctrine of appropriation to beneficial uses,
that we firmly believe your honors will wish, even if in the end j'ou feel compelled to adhere to the
views already expressed, to do so only after you have permitted argument to be exhausted upon the
subject and have received all the light which the f)rofession can give. No matter how onerous and
pressing the duties which devolve upon your honors, there is, we submit, before you no question or
business which can comj^are in public interest to the inquiry whether the decree shall stand which
condemns to absolute barrenness the thousands of acres of land reclaimed from the desert by the vast
expenditures of the defendants here and now a garden of productiveness and beauty, in obedience to
the law of another country, based upon its customs, and arising under conditions the most diverse
from ours; whether, in obedience to that law, a large part of this State, after a progress almost unparal-
leled and improvements made at incalculable cost of labor and treasure, is to be condemned to return
to sterility and unproductiveness; whether, in obedience to that law, the wheel of j^rogress is to be
turned back and the present prosj^erity of thousands changed into ruin and poverty that a few men
who happen to own land on the banks below may enjoy the pleasure of seeing the stream floM' as it was
accustomed to flow. Your honors will not, we are sure, forget that this decree, if it is to stand, not
onlj^ overthrows the progress of the past, but puts a perpetual bar upon future progress and develop-
ment. For if the purchase of the smallest subdivision of land on a stream below gives riparian
rights, overthrows the settled i^olicy of the State, and changes its laws, no man will venture to expend
a dollar in turning water, which is the lifeblood of California, upon her comparatively waterless
land.—Extract from argument in favor of rehearing by John Garber, of Garber, Thornton & Bishop.
The doctrine that the water of a stream must continue to flow in its natural course undiminished
in quantity, has been so far modified in States with the climatic conditions of Massachusetts and
Illinois as to permit the diversion of water for the purposes of irrigation where the quantity of the
stream is necessarily diminished b}' at least the quantity absorbed in the irrigation of the land upon
which it is imt. Especially should this he so in California, where in a great part of the State water is
its very lifeblood. Every jDractical man must know that, with the dry atmosphere and porous soils
of those sections requiring irrigation, but little, if any of the water diverted and used in irrigation is or
can be returned to the stream from which it is taken. To establish, therefore, as the law of this State,
that the water of a water course must flow on in its natural channel undiminished in quantity \\'ould
in effect be to convert the fertile fields, gardens, orchards, and vineyards in many and great sections of
the State into waste and desert places. Such a rule is inapplicable to the conditions of things existing
here. The common law is supposed and has been said to be the perfection of human reason, but it
would be the very reverse of this to hold that the waters of the streams of California must continue to
flow in their iiatural channels until they sink into the sand or waste themselves in the sea, M'hile
orchards, vineyards, and growing crops of immense if not incalculable value perish from thirst.
—
Extract from dissenting opinion of Justice Erskine JM. Ross.
If the decision of the California supreme court had meant what the
three dissenting justices thought it meant, it would have practically ended
the use of water in irrigation so far as California is concerned. That this
result did not follow indicates that the riparian doctrine of California, as
established in Lux v. Haggin, is S(5mething entirely different from the
common-law riparian doctrine as understood elsewhere. Not only do the
actual conditions of irrigation and the practices of irrigators in California
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indicate this difference, but it is recognized by law writers. In a recent
discussion of tins subject, Hon. John D. AVorks, ex justice of the supreme
court of California, has clearly and cogently portrayed the existing situation.
He says (the italics being- ours) }
The majority opinion (in Lux Haggin) sustained the contention that the common law must
prevail, and that the court must not be swerved from its enforcement by the plea of differing conditions
and injurious consequences. But the court, while not overruling this case, has in numeroas subsequent
cases departed from it, and the court in that and later cases has done i^recisely what it was then held
could not be done: allowed the necessity for some different rule of right, as between the riparian
owners themselves and between them and the appropriator, to prevail over the law as it was then
declared to be.
But, strangely enough, while the main question in that case was whether the common-law right
of a riparian owner should be recognized as existing at all in this State or not, and the right was
upheld, manifestly, only because the majority of the court felt constrained to that conclusion by strict
rules of law, that and later cases, or some of them, have extended the right of a riparian oimer far
heyond thai tested in him at common lav:, and has thus, in a measure, if not entirely subverted and destroyed
the common-lav: riparian right.—Pp. 11-12.
As the law of this State stands to-day, the common law of riparian rights is m force. But those
rights are so entirely opposed to the best interests of the State that they are being hut little regarded in the
actual distribution and use of v:ater, and therefore the conclusion of the supreme court that they
must be respected as existing rights in this State has not been as harmful as was at first anticipated.
It is believed that one of the strongest reasons for this is that the owners of riparian rights have
found that in order to make their rights of any value, for purposes of irrigation, they must become
appropriators of the water. And the supreme court has practically nullified the common-law right
to water by recognizing and making part of it the right of appropriation for irrigation. The practical
effect of it really is to give the owner on the stream a preferred right to a^jpropriate so much of its
waters as he may reasonably need for the irrigation of his rij^arian lands.—Harris v. Harrison. 93
Cal., 676.
And while the court has enlarged the right "of the riparian owner by allowing the diversion and
use of the waters of the stream for irrigation it has, on the other hand, limited his right by holding
that he can not complain of an appropriation of a part of the stream above him when the water diverted
would not be used by him.—Modoc L. and L. S. Co. v. Booth, 102 Cal., 151, 1-56.
But his injury by an unlawful diversion can not be held to be inconsiderable, because it is inca-
pable of ascertainment or can not be measured in damages.—Heilbron v. Canal Co., 75 Cal., 426.
This is, of course, an infi'ingement upon the common-law riparian right of the landowner, which
entitles him to the flow of the entire stream undiminished in quantity. Under the common-law
doctrine, the question whether he could use the water in no way affected or limited his right. It was
simply a giving way by the supreme court to the necessity, growing out of the prevailing conditions
in this State, to curtail the common-law right of the riparian owner in order to conserve the water of
the State and allow its more extended use.
But the very same thing that would justify the court in enacting and enforcing this limitation of
the common-law right would have justified it equally in holding, in the first instance, that the
common-law right was not applicable to the conditions prevailing in this State, and that the common
3aw respecting it was never in force here.
The right of a riparian owner, as thus expanded and Umited to suit the exigencies of the
situation by the supreme conrt, is, according to the decided cases in this State, the subject of sale and
transfer by him, and may be lost by grant, condemnation, or j^rescription.—Gould v. Stafford, 91 Cal.,
146. Alta Land, etc., Co. v. Hancock, 85 Cal., 219. Sprague v. Heard, 90 Cal., 221.
But this, again, is wholly inconsistent with the common-law right which is a part of the land to
which it i; annexed. Of course he could grant or convey his right with the land of which it is a part,
^ Works on Irrigation, pp. 11-25.
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but not otherwise, l^ecause when severed from the land it is no longer a riparian right, ljut that right
is Avholly destroyed. Therefore^ it is certainly an error to say that a rijjarian right may be conveyed
separate from the land. The party to whom the conveyance is made may obtain the right to the use
of the water, but it is no longer a I'iijarian right.—Pp. 23-2-5.
If the conclusions of Judg-e Works, quoted aoove, are correct, and they
are quoted because believed to be, the riparian riglits recognized and estab-
lished by the courts of California are a new creation, since thev have no
foundation in statute law and are not in accord with the common law. As
these rights, if maintained, will in time control the greater part of the
water supply of tlie State and shape the development and character of an
industry on which the Avelfare of generations yet unborn will depend, it
becomes a matter of more than usual economic interest to determine defi-
nitely their limitations and character. To do this from a study of existing
conditions would require more than a finite intellect. Among the contra-
dictions and uncertainties Avhich they present to students of the subject,
and to those wishing to make use of the water supply, are the following:
The doctrine of approijriation and the common-law doctrine of riparian
rights are directly antagonistic and can not be reconciled, yet both are a
part of the California irrigation system. One exists by virtue of a statute
and the other through court decision. How they operate together is illus-
trated by the conditions in the eight districts included in this investigation.
The discussions of Mr. Scluiyler of the situation in southern California, and
of all the investigators in the Sacramento and San Joaquin valleys, portrav
the uncertainties and dangers which now beset users of water. These
reports show that appropriators claim over 100,000,000 inches, which is more
than the combined discharges of the streams, and leaves nothing for the
riparian proprietors. The latter, on the other hand, claim a preferred right
to use, sell, or lease the entire flow of these streams, and in some instances
where they have nf»t cared to do eitlier they have successfully prevented the
use of these streams by others. No one, whether an a[)propriator or riparian
proprietor, knows definitely how much water he is entitled to, nor how soon
he may have to defend his rights in a long and costly lawsuit.
If the waters of California streams were required to flow in their natural
channels substantially undiminished in quantity, as would be the case under
some definitions of the common-laAv doctrine, there would be no uncer-
tainty regarding what are riparian lands. They would be those lands imme-
diately contiguous to the stream. But when this doctrine is so modified
as to ])ermit water to be taken away from the stream for the irrigation of
land more or less remote from the natural channel, and when in practice
OBSTACLES TO DEVELOPMENT. 47
streams are being absorbed by sucli diversions, there is need of some stand-
ard by which the location and area of riparian lands and of the volnme of
riparian diversions can be defined. Are all irrigable lands to be regarded as
riparian lands; if so, where does the doctrine differ from the laws govern-
ing appropriations of water ? Is the owner of a section of land having a few
hundred feet frontage on a stream entitled to irrigate the entire section as
riparian lands; and if he disposes of a quarter section which does not touch
the stream to a nonripariau landowner does the land sold cease to be
riparian land and lose its right to water for irrigation? We have not been
able to find anv decision which specifically answers these inquiries.
A riparian proprietor in California has been held to possess a right in
the stream which he can sell, rent, or lease.^ In the absence of a definite
determination of the volume of water to which each riparian proprietor is
entitled the volume sold depends largely on the demand for water and the
price which will be paid for it. In some cases rights are asserted to water
enough to irrigate all the lands owned by the riparian proprietor and, in
addition, to all the water that he can dispose of to his nonriparian neighbors.
These investigations have shown that riparian proprietors have not only
claimed a right to take water for nonriparian lands, but also to exercise this
right in a whollv arbitrary fashion. The report of Mr. AVilson (p. 174) serves
to show how water is furnished or withheld at the will or caprice of riparian
proprietors.
In California riparian rights may be disposed of by sale. This is dif-
ferent from the disposal of water before referred to. As Judge Works has
stated, the purchaser of a right does not hold it as a riparian proprietor.
The sale entirelv changes its character. So far as we are able to determine,
the purchaser of such a right would hold it as a purely speculative prop-
erty. By extending- his purchases he could acquire the absolute control of
the entire waters of a river. And it is the assertion of a rio-ht of this char-
acter that forms the basis of the principal controversy' discussed in the report
of Mr. Wilson.
Wherever a riparian proprietor objects to the use of water above him,
only litigation can determine whether or not his objection is justified. A
speculative purchaser can, by the purchase of the rights of the riparian
proprietors, acquire such control of a stream as to be a menace to actual
users, even if he does not levy tribute upon them. The justices who con-
sidered this matter in Lux v. Haggin were confronted by the fact that
1 Gould r. Stafford (91 CaL, 146) ; Sprague i: Heard (90 Cal., 221); Swift r. Goodrich (70 Cal., 103).
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appropriators were claiming- all the water in the State, not because they
needed it or intended to use it, but because they proposed to rent or sell it
to users. That they regarded the abuse of appropriations as serious an evil
as the restriction of the riparian doctrine seems clear from the following
extract from the decision:
If the law is settled, we can not override the established rule to secure some conjectural advantage
to a greater number. If, however, we were permitted to do this, the inquiry would still remain
whether the recognition of a doctrine of appropriation (such as is contended for by respondent) would
secure the greatest good to the greatest number. Observe, if that be the true rule, the appropriator
does not necessarily act as the agent of the State, employing the power of eminent domain for the
benefit of the public, but by his appropriation makes the running water his own, subject only to the
trust that he shall employ it for some useful purpose. It would hardly be contended that while he
continues to use it for a useful purpose a statute would be valid which should take it from him without
indemnification under a pretext of regulating the "common use" of the water more profitably or of
providing for its distribution so as to benefit a greater number of persons. He would have a vested
right to the use of the water, although the riparian proprietors would have none. If, indeed, one who
has appropriated the water of a stream since the adoption of the present constitution has appropriated
it "for sale, rental, or distribution" to others, the rates he may charge consumers must be fixed by
local authority. (Const., art. 14, sec. 1.) But if he shall consume the water himself, one may thus,
for his own benefit, arbitrarily deprive many of an advantage which, whether technically private
property or not, is of great value, and thus secure to himself that which by every definition is a species
of private property in him. Riparian lands are irrigated naturally by the waters percolating through
the soil and dissolving its fertilizing properties. This is sufliciently apparent from the consequences
which ordinarily follow from a continual cessation of the flow of a stream. If, in accordance with the
law, such lands may be deprived of the natural irrigation without compensation to the owners, we
must so hold; but we fail to discover the principles of "public policy," which are of themselves of
paramount authority, and demand that the law shall be so declared. In our opinion it does not require
a prophetic vision to anticipate that the adoption of the rule, so called, of "appropriation" would
result in time in a monopoly of all the waters of the State by comparatively few individuals, or combi-
nations of individuals controlling aggregated capital, who could either apply the water to purposes
useful to themselves, or sell it to those from whom they had taken it away, as well as to others.
Whether the fact that the power of fixing rates would be in the supervisors, etc. , would be a sufficient
guaranty against overcharges would remain to be tested by experience. Whatever the rule laid down,
a monopoly or concentration of the waters in a few hands may occur in the future. But surely it is
not requiring too much to demand that the owners of lands shall be compensated for the natural
advantages of which they are to be deprived. (69 Cal., 308-310.
)
The fear above expressed is believed to be well founded. The estab-
lishment of riparian rights does not, however, provide a remedy. To do
that water should be attached to all the lands on which used, instead of
simply those lands past which it flows. The germ of natural justice is in
the riparian doctrine, but in arid lands it needs to be expanded to permit of
the larg-est use of the stream.
Griving to the lands abutting tne river control of its waters when the
necessity for irrigation extends to all the lands in its valley involves a
complete disregard of climatic necessities, and is not warranted by any
element of natural justice. The water which fills the stream does not come
from lands owned by riparian proprietors. Its storehouse is the distant
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mouutams. The snows and rains fall as a rale on public land, and are as
mncli the property of the noniiparian as of the riparian landowner. They
iDelono- also to the Government, which has no direct interest in either class
of lands, but which is vitally concerned in secimng- the larg-est and best use
of the State's resources. The preservation of the forests upon which the
perennial character of the water supply depends is not looked after by the
riparian proprietors alone. It would be an incalculable o-ain to the State if
all the rio-hts to water could be measured by the same test—that of actual
beneficial use. But if this can not be done then riparian rights should be
made inseparable fi-om riparian lands. If it is good law and good policv
to give the present owner of riparian lands a right in the stream bordei-ing*
his land, it is equally good law and good policy to protect the man who mav
own the same land fifty years hence in the same right. This can not be
done if riparian rights are held to be ti'ausferable. The recognition of the
power to sell these rights is contrary to the teachings of experience in
either arid or humid countries. These sales in California have already
helped to create monopolies in water, and made it an instrament of specula-
tive extortion not permitted by the worst of the State laws where rights are
acquired by appropriation alone. In any event every individual right should
be defined in some way, and its volume, or the land to which it attaches,
determined by some systematic procedm-e, so that on every stream those
interested may know how much of the water supply is controlled and how
much remains to be acquired by others. It would seem that a statute to
provide for this could be enacted, which would be at least as eff'ective as tlie
slow evolution of a doctiine by piecemeal tlu-ough court decisions. The
subject is of so mucli importance, and there exists such wide difli"ei-ence of
opinion among those interested regai'ding what can be done and what should
be done, that some of the legislation of other imgated lands whose laws are
borrowed from England are given below.
LEGISLATION RESPECTING RIPARIAN RIGHTS IN ENGLISH COLONIES.
CANADA.
Before any uiigation legislation whatever was enacted the Canadian
government sent a commissioner to the western part of the United States to
make a study of our laws. Upon his return this commissioner presented a
report, in which the first suggestion was:
First. The total suppression (jf all riparian rights in water, so that the same, being vested in the
Crown, may be clistribnted under well-considered govei"nmejQt control for the benefit of the greatest
possible number.
238.56—No. 100—01 i
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The Northwest irrigation act^ was formed in accordance with the recom-
mendations of this report. The sections of that act, as amended in 1898,
referring- to riparian rights are as follows:
Sec. 4. The proi^erty in and the right to the use of all the water at any time in any river, stream,
water course, lake, creek, ravine, canyon, lagoon, swamp, marsh, or other body of water shall, for the
purposes of this act, be deemed to be vested in the Crown, unless and until and except onlj^ so far as
some right therein, or to the use thereof, inconsistent with the right of the Crown, and which is not a
public right or a right common to the public, is established; and, save in the exercise of any legal right
existing at the time of such diversion or use, no person shall divert or use any water from any river,
stream, water course, lake, creek, ravine, canyon, lagoon, swamp, marsh, or other body of water
otherwise than under the provisions of this act.
Sec. 6. After the passing of this act no right to the permanent diversion or to the exclusive use of
the water in any river, stream, water course, lake, creek, ravine, canyon, lagoon, swami;), marsh, or
other body of water shall be acquired by any riparian owner or any other person, by length of use or
otherwise than as it may be acquii'ed or conferred under the provisions of this act, unless it is acquired
by a grant made in pursuance of some agreement or undertaking existing at the time of the passing of
this act.
Sec. 8. Any water, the property <A which is vested in the Crown, may be acquired for domestic,
irrigation, or other purposes upon application therefor as hereinafter provided; and all applications
made in accordance with the provisions of this act shall have precedence, except application under
section 7, according to the date of filing them with the commissioner.
2. The purposes for which the right to water may be acquired are of three classes, namely: First,
domestic purposes, which shall be taken to mean household and sanitary purposes and the watering of
stock, and all purposes connected with the working of railways or factories by steam, but shall not
include the sale or barter of water for such purposes; second, irrigation i^urposes; and third, other
purposes.
Sec. 9. No application for any purpose shall be granted where the proposed use of the water would
deprive any person owning land adjoining the river, stream, lake, or other source of supply of whatever
water he requires for domestic purposes.
Speaking of the abolition of riparian rights, Mr. J. S. Dennis, the com-
missioner who visited the United States, says:^
In the Northwest Territories the land, with the exception of that which has been granted as
subsidies to railway companies or alienated through homestead or preemjition grants, sales, etc., all
belongs to the Crown, and title to any of the water in streams, lakes, springs, or other natural channels
had only passed from the Crown in so far as the rights of riparian owner's were concerned, so the
conditions were particularly favorable for the inauguration of a law regarding the diversion and use of
the Avater supply for irrigation.
The investigations into this subject had led to the conclusion that the foundation provision
necessary in an act of this kind was that riparian rights should be abolished, and the Government
given a free hand to apportion or distribute the water and cijntrol its use in such a way that the
greatest good to the greatest number would result therefrom.
The abolition of riparian rights and vesting the absolute control ot ail w^ater in one strong central
authority are the important provisions in the act. In many of the States in the United States riparian
rights have been abolished, and title to the water vested in the commonwealth; but there the vacant
lands belong to the Federal Government, and it is impossible to so combine the land and water, owing
to this divided authority, as to secure the most beneficial results therefrom.
The provisions of our act on the subject of riparian rights will doubtless have to undergo the test
of litigation, but assuming that the decision of the courts will l)e in favor of the act, there is no doubt
^ 58-59 Vic, chap. .33. See also Bulletin 96, Irrigation Laws Northwest Territories Canada, Office
of Experiment Stations, U. S. Department of Agriculture.
^ General Report on Irrigation and Canadian Irrigation Surveys, 1894, pp. 26-27.
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that the one central authority, being vested -with OT^nership and control of both the land and the
water, should make it possible to so adminLster the two as to secure the greatest possible benefit to the
greatest number.
PROVINCE OF VICTORIA, AUSTRALIA.
Riparian rigiits were abrogated iu Victoria hy the "imgation act of
1886." The interpretation of the common-law rights which had vested in
riparian owners prior to that time is set forth in the following extracts from
opinions rendered in 1888:
By the general law applicable to runnmg streams every riparian proprietor has a right to what
may be called the ordinary use of the water for his domestic purj^oses and for his cattle, and this
without regard to the effect which such iise may have in case of a deficiency upon proprietors lower
down the stream. But further, he has a right to the use of it for any purpose, or what may be
deemed the extraordinary use of it, provided he does not thereby interfere -n-ith the rights of the
proprietors either above or below him. Subject to this condition he may dam up the stream for the
purpose of a mill or divert the water for the purpose of irrigation. But he has no right to interrupt
the regular flow of the stream if he thereby interferes with the lawful use of the water by any other
proprietoi-s and inflicts upon them a sensible injury. (Miner Gihnour, 12 Moore P. C.)
A riparian proprietor has the right to use all water which he requires for domestic use and to
water his cattle, and is also entitled to take from the river for any other purpose any quantity of water
which will still leave in the river a suflSciency of water to substantially enable other riparian owners
lower down the stream to exercise similar rights. This riparian right is still preserved by the act Xo.
898 (irrigation act of 1886), as to persons who had such a right at the passing of the act. (John 'Mad-
den, Crown solicitor, in answer to inquiry from secretary- of mines and water supply.
)
In 1899 the following act relating to riparian right* was passed:
A BILL to declare and amend the laws relating to riparian right?.
Whereas it is advisable to define what are the special rights in the waters of rivers, streams,
water courses, lakes, lagoons, swamps, or marshes appertaining to the ownership of lands abutting
thereon, and to amend the law relating to such rights: Be it therefore enacted by the Queen's Most
Excellent Majesty, by and with the adWce and consent of the legislative council and the legislative
assembly of ^ ictoria in this present Parliament a.ssemVjled, and by the authority of the same as follows
(that is to say)
:
(1) This act may be cited as the riparian rights act 1899, and shall be read and construed as one
with the water act 1890 (hereinafter called the principal act).
(2) This act and the principal act, and any act amending the same, may be cited together as the
water acts.
Sections three and one hundred and fifty-three of the water act of 1890 are hereby repealed.
Every owner of land alienated fi-om the Crown before the fifteenth day of December, one thousand
eight hundred and eighty-six, abutting on a river, stream, water course, lake, lagoon, swamp, or mai-sh.
there being no reserve between such land and the bank, shall have a right to the use of the water iii
the river, stream, water course, lake, lagoon, swamp, or marsh for the ordinary and domestic use of
himself and of his family and servants, and for the use of his cattle permanently depasturing on such
lands.
Every such owner shall like\\'ise have the right to take and divert water from such river, stream,
water course, lake, lagoon, swamp, or marsh for other uses on his riparian lands, provided such uses
have been bona fide habitually exercised by such owner for not less than twenty years prior to the
passing of the irrigation act of 1886.
A right to the permanent diversion or to the exclusive use or to any other than the ordinary and
domestic use and the use of cattle of the water in any river, stream, water course, lake, lagoon, swamp,
or marsh attaching to the ownei-ship of any riparian lands by length of use or otherwise than under
the provisions of some act of Parliament shall attach only to the riparian allotment as originally sold
by the Crown and not to any other lands of the same owner. It shall not attach to any lands separated
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from the riparian lands l^y an allotment boundarj- or by a public road, or to any land distant more
than one mile from the bank (rij)a) in respect of which the right accrues.
Any owner of land alienated from the Crown before the said fifteenth day of December, one
thousand eight hundred and eighty-six, claiming to have the right to take and divert water from any
river, stream, water course, lake, lagoon, swamp, or marsh, being in or flowing through or abutting
upon such lands for use thereon other than the ordinary and domestic us(! of hiiBself and his family
and servants, and of his cattle permanently depasturing on such lands, on the ground of his having
exercised such use for not less than twenty years prior to the passing of this act, shall register his claim
to such right within twelve months from the passing of this act.
It shall be competent for the Crown or for any landowner or for anybody or person to challenge
such claim and to ha\'e an issue tried at law to settle the same.
All claims not registered within twelve months shall absolutely lapse.
Sections will be required to define the form and mode of making the statement of claim of any
right to take and divert water from any river, stream, water course, lake, lagoon, swamp, or marsh,
for uses other than ordinary and domestic use and the use of cattle, and to define the authority to
receive such claims and to register them or to refuse registration and to provide for an appeal and the i
trial of an issue in case of such refusal and the nonaccjuiescence of the claimant therein.
Except as hereinbefore expressly p)rovided, the water at any time in any river, stream, water
course, lake, lagoon, swamp, or marsh shall be, and the same is hereby, declared to be absolutely the
property of the Crown.and inalienable, and the right to the use of all such water shall in every case
be deemed to be vested in the Crown.
Where any river, stream, water course, lake, lagoon, swamp, or marsh forms the boundary of an
allotment of land alienated by the Crown, the Ijed and banks thereof shall he deemed to have remained
in the Crown and not to have passed to the landowner.
Except as hereinbefore expressly provided, or except under the provisions of some act of Parlia-
ment, no person shall divert or appropriate any water from any viver, stream, water course, lake,
lagoon, swamp, or marsh except in the exercise of the general right of all persons to use water for
domestic and ordinary use and for the use of cattle from any river, stream, water course, lake, lagoon,
swamp, or marsh vesfed in the Crown and to which there is access by a public road or reserve.
After the passing of this act no right to the permanent diversion or to the exclusive use of the
water in any river, stream, water course, lake, lagoon, swamp, or marsh, and no right to take and
divert such water for use on any riparian land other than the ordinary and domestic use of the owner
and of his family and servants and of his cattle permanently depasturing thereon shall be acquired by
any riparian owner or any other j^erson by length of use or otherwise than as the same may be acquired
or conferred under the provisions of some act of Parliament. And no such right shall be deemed to
have been acquired otherwise than as aforesaid since the passing of the irrigation act 1886, notwith-
standing the repeal of the said act.
A provision to entitle the Crown, by the niinister of water-supply or his officers, to interfere
sunnnarily to prevent the undue, excessive or illegal diversion of water from any river, stream, water
course, lake, lagoon, swamp, or marsh, and to lay on the person or body diverting, whether i:)rivate
landowner, trust, or other body or person, the onus of appealing against such interference and not on
the Crown the onus of applying for an injunction or other process to restrain if or him.
PROVINCE OF NEW SOUTH WALES, AUSTRALIA.
Waier-rightii act of 1896.
Whereas it is desirable in the public interest to declare the resj^ective rights of the Crown and of
riparian proprietors to the waters of rivers and lakes, and to make better provision for the conserva-
tion and supply of water and for regulating drainage: Be it therefore enacted by the Queen's Most
Excellent Majesty, by and with the advice and consent of the legislative council and legislative
assembly of New South Wales in Parliament assembled, and by the authority of the same, as follows:
Rights of Groum and of riparian projirietors.
1. (I) The right to the use and flow and to the control of the water in all rivers and lakes which
flow through or past or are situated within the land of t-w o or more occupiers, and cif the water con-
tained in or conserved by any works to which this act extends, shall, subject only to the restrictions
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hereinafter mentioned, vest in the Cro^vn. And in the exercise of that right the Crown, by its officers
and servants, may enter any land and take such measures as may be thought fit or as may be prescribed
for the conservation and supply of such water as aforesaid, and its more equal distribution and
beneficial use and its protection from pollution, and for preventing the unauthorized obstruction of
rivers. For the purposes of this subsection "occuj)ier" includes the Crown.
(II) The said right shall be subject to the follo-ning restrictions:
(o) It shall not be exercLsed in contravention of any right confen-ed on and lawfully exercisable
by any person, company, corporation, or board by or under the authority of any act dealing with
mining, or of any public or private statute or of any license granted by the Crown.
{b) It shall be subject to the rights- of the occupiers of land on the banks of rivers or lakes as
hereinafter defined.
(c) It shall be subject to the rights of the holders of licenses under this act.
2. The occupier of land on the bank of a river or lake shall have the right to use the water then
being in the river or lake for domestic jDurposes, and for watering cattle or other stock, or for gardens
not exceeding five acres in extent used in connection with a dwelling house, and it shall not be
necessary for the occupier to apply for or obtain a license for any work used solely in respect of that
right.
10. The license, if granted, shall in every case except Class IV be granted for a period not
exceeding ten years, and shall (subject to the provisions of this act, with regard to the renewal of
licenses and subject to such limitations and condition as the minister may think fit to make) be
renewed by the minister from time to time on the application of the person holding the license, on the
pajTnent of a fee calculated in the manner and according to the scale set forth in the schedule to this
act: Provided, That no renewal shall be for a longer period than ten years.
13. A license shall be deemed to be held by and shall operate and inui-e for the benefit of the
lawful occupier for the time being of the land M"hereon the work is constructed or is i^roposed to be
constructed.
NEED OF ADEQUATE STATE CONTROL OF STREAMS.
Typical homes, gardens, and orange gTOves of southern California are
reproduced in illustrations of this report. They sliow the beautiful land-
scapes which irrigation has created and is destined to create. With other
illustrations they serve to show the skill and success with which water is
used, and Mr. Schuyler's report gives some remarkable examples of efficiency
in distribution and high dut}'. The men who are displa^-ing such skill and
industry deserve well of the State. The}' ought not to have to work in this
manner and watch for the sheriff at the same time, or to be compelled to
leave their work to seek the sheriff's aid. This they sometimes have to do
in California. In reply to an inquiry as to how he obtained his share of a
stream, one gentleman said he first got a court decree, and then shipped in
two men from Arizona who were handv with a g;im. As a rule, irrig-ators
and ditch owners are law abiding-. Then' dependence on the law and
respect for it as a relief from worse conditions is often pathetic in the light
of what it fails to do. Sometimes, however, exasperated and indignant
appropriators from below make raids on the headgates and dams above,
and scenes of lawlessness, loss, and ^dolence are the result. The possil^ility
of this is such that many irrigation contracts stijDulate that water will be
furnished if its delivery is not prevented by "unlawful invasion or
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unwarranted interruption," which means that they will continue to divert
the stream until some rival appropriator blows up their dam. This
stipulation against probable violence has never been noticed in water
contracts outside of California. In Colorado, Wyoming-, Nebraska, and
Idaho, there is no further need of resorting- to force because an appeal can
be made to the State by anyone who thinks his rights are being encroached
upon. The water commissioner in these States takes the place of the gen-
tlemen from Arizona or of the mob. The result is peace and good will
among- neighbors and order and economy in the use of water. California
needs the water commissioner as much as either of these States. Once
tried, his services will never be dispensed with.
California also needs a law which will stop all further claims to water
where the entire supply is now appropriated. Every ditch which can not
be tilled, every pump Avliich can not be operated, every acre of land pre-
pared for irrigation which is in excess of what the stream will serve, means
either a loss of the money invested oi" the robbing of an earlier user; some-
times it means both. So long as the right to make new appropriations is
unrestricted, so long will old rights be insecure.
Already disputes over the surface flow have extended to underground
waters. Men cut off from the supply by surface ditches build galleries to
di-aiii it off through the ground, and call it developing- water. Sometimes
it is developing water and sometimes it is stealing it. Men who can not
get artesian supplies tap and lessen these supplies Avith pumps. Upland
wells are drained by lowland wells. Pipe lines in one orchard are empty
because those in another are full. On one section inspected orange trees
were dying for lack of Avater, _on an adjoining one new groves were being
planted, and the processes of appropriation and disappropriation were going
on almost side by side.
The advantages of public control which would restrict the construction
of additional works until it had been demonstrated that there Avas Avater
for their use and proA'ide for a just division among the Avorks already in
existence seemed so obvious that I sought from those directly interested an
explanation of Avhy an attempt had not been made to secure it. The reply
in every case Avas practically the same. All classes of Avater users and
water claimants united in saying the State goA-ernment did not offer any
prospect of remedy and that they could not afford to take any chances but
preferred to come to an agreement among themselves.
It is not believed that this fear is Avell founded. It Avouid take remark-
ably corrupt officials to create evils equal to those iioav existing. The
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iicitiou that we must have human nature reformed and all the State ma chin
erv perfected before anything is done toward the regulation of streams is
certainlv eiToneous. That any sort of system will remedy all these e^-ils,
or entirely avert controversies, is not expected. Xo matter how efficient a
code of laws may be debased, or how honest and efficient theu' administra-
tion, there is certain to be fiiction because of the conflicting views created
by the unfortunate absence of definite control in the past.
When Wyoming was admitted to statehood the water-nght situation
did not differ greatly fi'om that of California. The records were scattered
in the various counties; the claims were as extravagant, indefinite, and
valueless as those compiled in this investigation. The Wyoming in-ig-ation
law of 1890 created a special tribunal called the board of control, of which
the State engineer was made ex officio president, and intrusted it with the
settlement of existing rights and the disposal of all unappropnated water.
The board began with a river where controversies were acute and where
appropriators were at war with each other. The river had not for several
years supplied the needs of irrigators; hence no exti'avagant or speculative
rights could be recognized without depriving late a]3propriators of their
already scanty supply. At the outset the board determined to base all
rights to streams on two principles: Actual use was to be the basis of all
rights and the water was to be attached to the land rather than to ditches
or ditch owners. In doing this it placed itself squarely in opposition to the
doctrine which was most strenuous!}" advocated and which was that appro-
priators had a vested right to the volume claimed in their recorded notices
of appropiiation, whether or not this volume had been used. In order to
maintain its position the board had not only to know how and where water
was being used, but to be able to show to all those affected by its decisions
the som-ce and accuracy of its information. The problem was not simply to
satisfy its members that its decisions were lawful and right, but to convince
appropriators that its policy was both just and wise. This required first of
all a careful exammation of the physical conditions along the stream. Each
ditch diverting water was surveyed and its capacity measiu'ed. The area
of the land it in-igated was determined, the flow of the river was gaged
from time to time during the season, and records kept of the ditches
which diverted this water. When these field investigations were completed
maps and tables were prepared which showed the location and size of
ditches, the land irrigated, and the measured flow of the stream. Equipped
with this information, the board was prepared to pass intelligently on the
claims of appropriators. The preparation and submission of tlieir proofs
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was made simple by the use of a blank form which was in part copied aftei
the desert proofs used in the United States land offices, and which enabled
appropriators to state definitely, but briefly, the date when the ditch was
built and the successive dates when the area irrigated was extended. Manv
were able to prepare their proofs without an}' advice or assistance and
without incurring any expense, as the surveys, maps, etc., were all paid for
by the State. Later on, when the State law was better understood, it was
rare that these proofs contained either inaccuracies or misstatements, but at
the outset some of the proofs submitted were curiosities. As it was known
that the amount of the appropriation would be taxed by the acreage of land
which had been irrigated, some of the claimants with expansive ideas included
in their descrijotions lands which were maii}^ miles away from and hundreds
of feet above their ditches. Without the preliminary survey some of these
proofs might have been accepted, but with the official map before it the
iDoard rarely failed to notice the discrepancies between the sworn statements
and the actual situation. It required tact, firmness, and patience to have
these attempts to secure excessive amounts of water rectified and prevent a
rebellion against a rigid adherence to facts which was in striking contrast to
the slipshod methods that had hitherto prevailed. It was made manifest,
however, that the board always stood ready to correct its maps or measure-
ments if they were shown to be in error, but until this was shown no variation
between them and the proofs would be permitted. A few test surveys were
made, but fortunately the official maps proved to be correct. Of late 3'ears
their accuracy is rarely questioned.
When the agreement between the proof and the survey was finally
secured a table was made which g-ave the acreage irrigated by each
appropriator and the amount of water required under an assumed duty of
1 cubic foot per second for eacli 70 acres of land descril3ed. The law
provides that after these proofs of appropriation have been submitted and
before any action lias been taken thereon by the board all interested parties
shall have an opportunity to inspect them and contest any statements or
claims believed to be erroneous. There was a large attendance at the first
inspection and a general disposition to oppose the board's ruling that the
volume of an appropriation should be determined by the acres irrigated
rather than by the volume claimed. But when the total volume required
for the land already watered was compared with the total flow of the stream,
and these with the table of recorded claims, there was a complete reversal
of this attitude. There were in all 132 ditches along the river. If claims
to water were to govern, the first appropriator would have a right to the
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entire supply after miclsuramer, and tlie first six or seven wonld have a
right to the entire supply at any time. This xronld leave the lands under
more than 120 of the later ditches without any legal right to water. It was
manifest, on the other hand, that if the board's rnling' was maintained everv
ditch woidd have water during part of the season and ^vith economy nearlv
all would have water throughout the entire season. The policy of the board
was accepted, and the harmonious and satisfactory settlement of rig-hts in
the first adjudication has been followed by ten years of similar results.
Beginning in opposition to preconceived ideas, the board has in the inter-
vening years succeeded in defining, and establishing over 4,000 territorial
rights, with remarkably few contests or protests ag'ainst its ^lecisions. There
lies before me as this is written the records of the last determination of
territorial water rights made by the board of control. In all there are 236
appropriators, some of whose rights date back twenty years and amount in
the aggregate to 500 cubic feet per second. All of the rights to a river and
its tributaries have been determined in this one procedure, and this without
friction between appropriators, and with a total expense to each of 81.75 in
fees for the issuance and recording of each certificate of appropriation. This
history of another western State has been referred to because it sliows that
rights can be settled without contest and without neighborhood ill feeling.
The State has footed the bills, but it has been immenselv benefited bv its
expenditure. It has promoted development, established peace where dis-
cord formerly prevailed, and added to both the selling and taxable value of
irrigated land.
The settlement of water rights in TTyoming has been described not to
suggest the adoption of the "Wyoming law in California, but to encoiu'age
the enactment of some law by showing how order and securitv have been
brought out of confusion not unlike that portrayed in this report. It has
seemed more instructive to tell how a thing has been done than to theorize
as to how it can be done. In some of its details the Wvoming- law is
imperfect. Later experience and a better understanding of the subject
ought to result in more eftective legislation. It is based, however, upon
certain fundamental principles which are essential to the success of any
irrigation svstem and hence seemed worthv of comment.
Another u-rigation law worthy of the study of the people of California
is the Xorthwest Irrigation Act of the Dominion of Canada. In its admin-
istrative methods it is the most complete and eftective irrigation code vet
enacted on this continent. A brief reference to this law is made in Bulletin
Xo. 58, Oftice of Experiment Stations, but this has proven insuflicient to a full
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understanding' of its provisions, and a more complete discussion is presented
in Bulletin No. 96.
THE NEED OF A SPECIAL TRIBUNAL, TO SETTLE EXISTING RIGHTS.
The reports of Mr. Smytlie and Mr. Grunsky show how little progress
has been made in reaching a final settlement of existing rights in the courts.
Professor Soul^ filed with his report a statement of litigation on the San
Joaquin which had, like the list of water filings, to be omitted because it
was a volume in itself The discussion of this subject by Judge Works ^ is
to the same effect. All urge some plan for a simple, orderly, final settle-
ment of all the rights along- each stream. To show how little has been
really accomplished by the court decrees thus far rendered, an abstract was
made of tlie litigated cases named in Mr. Grunsky's report as follows:
ABSTRACT OF LITIGATION OVER RIGHTS TO KINGS RIVER.
Kings River and Fresno Canal and Irrigation Company.
August 10, 1875: Denied right to use Centerville channel of Kings River.
November 5, 1885: Ordered to remove dams, etc., from Kings River and Centerville channel
thereof, and to cease diverting water.
Fresno Canal and Irrigation Company.
August 10, 1875: Granted right to use Centerville channel of Kings River.
March 6, 1892: Adjudged 100 cubic feet jaer second and no more, until Last Chance Canal is
supplied with 190 cubic feet per second.
March 16, 1892: Adjudged 100 cubic feet per second and no more, until Lower Kings River
Canal supplied with 189 cuVjic feet per second. Previous acts of diverting 500 cubic feet per second
declared unlawful.
January 8, 1900: Adjudged 1,000 cubic feet per second as against the '76 Land and Water
Comi^any.
Centerville and Kingsburg Irrigation Ditch Company.
September 12, 1885: Ordered to remove all dams, etc., from Kings River and enjoined from
diverting water or interfering with its flow.
February 25, 1900: Adjudged 600 cubic feet per second, subject to prior rights of three other
parties, aggregating 673 cubic feet per second.
ArJ:ansas Flat People.
February 25, 1900: Adjudged right to 19 cubic feet per second. (Probably subject to prior rights
as noted above in case of Centerville and Kingsburg Irrigation Ditch Company.
)
Fowler iSwiicli Canal Coynpany.
July 21, 1885: Enjoined forever from diverting any water from Kings River or from obstructing
its flow.
Emigrant Ditch Company.
February 3, 1890: Adjudged 190 cubic feet per second as against Rancho Laguna de Tache.
' AVorks on Irrigation.
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76 Land and Water Company {Aha Irrigation District).
November 4, 1889: Enjoined forever from diverting water of Kings River, except for riparian
lands on Kings Eiver in Fresno County.
September 19, 1893: Its rights declared inferior to right of Peoples "V\"ater Ditch Company, to 200
cubic feet per second.
January 8, 1900: Adjudged 500 cubic feet per second, subject, excepting during October and
November, to prior right of Fresno Canal to 1,000 cubic feet and water due from Fresno Canal to
Peoples Water Ditch Company.
May 9, 1900: By stipulation its rights declared inferior to right of Last Chance Water Ditch
Company to 217 cubic feet per second, excepting during September and October; also that, subject to
this prior right of Last Chance Company, it is entitled to 750 cubic feet per second.
May 9, 1900: By stipulation its right declared inferior to right of Lower Kings River Water and
Ditch Companj' to 182 cubic feet per second, but, subject to this prior right of Lower Kings River
Company, it is entitled to 750 cubic feet per second. The area being actually irrigated from the ' 76
Canal is about 50,000 acres.
Peoples Ditch Company.
September 19, 1893: Adjudged 200 cubic feet per second as against 76 Land and Water Company.
July 23, 1895: By stipulation its right declared inferior to right of Lower Kings River Water
Ditch Company to 25 to 100 cubic feet per second. (Record not clear as to amount.)
October 4, 1897: Adjudged 200 cubic feet per second, subject to prior right of other parties to 130
cubic feet per second.
May 15, 1899: Adjudged 450 cubic feet per second.
February 25, 1900: Adjudged 274 cubic feet per second as against claims of others amounting to
619 cubic feet per second.
Last Chance Water Ditch Company.
May 3, 1886: Enjoined from placing a dam on or obstructing flow of Cole Slough.
March 6, 1892: Adjudged 190 cubic feet per second, subject to prior right of Fresno Canal and
Irrigation Company to 100 cubic feet per second.
April 13, 1897: Adjudged 250 cubic feet per second.
Octobers, 1897: Adjudged, as against Peoples Water Ditch Company and Lower Kings River
Water Ditch Company, water in Kings River in excess of 300 cubic feet per second, less a pro rata
contribution to which Rancho Laguna de Tache is given prior right, until the excess equals 100 cubic
feet per second.
February 25, 1900: Adjudged 217 cubic feet per second as against claims of others to 619 cubic
feet per second.
May 9, 1900: Adjudged 217 cubic feet jjer second.
LoiKr Kings River Water Ditch Company.
April 17, 1885: Adjudged 100 cubic feet per second as against Rancho Laguna de Tache.
March 16, 1892: Adjudged 159 cubic feet per second, subject to prior right of Fresno Canal and
Irrigation Company to 100 cubic feet per second.
July 23, 1895: By stipulation adjudged 25 to 100 cubic feet per second (record not clear as to
amount) as against Peoples Water Ditch Company.
October 4, 1897: Adjudged 100 cubic feet per second, subject to prior ri^ht of Rancho Laguna de
Tache to 30 cubic feet per second, as against Peoples Water Ditch Company and Last Chance Water
Ditch Company.
February 25, 1900: Adjudged 182 cubic feet per second as against claims of others amounting to
619 cubic feet per second.
May 9, 1900: By stipulation adjudged 182 cubic feet per second as against 76 Land and Water
Company.
Crescent Canal Company.
Jmie 4, 1898: By stipulation adjudged 213 cubic feet per second as against Stimson Canal
Company.
60 IRRIGATION INVESTIGATIONS IN CALIFORNIA.
Sfimson Cmial Coinparnj.
June 4, 189S: Permitted to build dam or levee at or near North Fork and to take water so long as
prior riglit oi Crescent Canal Comiiany to 213 culiic feet per second not interfered with.
Eancho Laguna de Tache.
April 17, 1885: Denied more than 30 cubic feet per second until Lo^yer Kings Elver Ditch Com-
pany supplied with 100 cubic feet per second.
July 21, 1885: Given a decision iierpetually enjoining Fowler Switch Canal Company from divert-
ing any water from Kings River.
September 12, 1885: Given a similar decision against the Centerville and Kingsburg Canal
Company.
November 5, 1885: Given a similar decision against the Fresno and Kings Eiver Canal Company.
May 3, 1886: Given a decision enjoining Last Chance "Water Ditch Company from enlarging lower
channel of Kings River or from obstructing the flow in Cole Slough.
November -1, 1889: Given a similar decision against the 76 Canal and Irrigation Company, except
as to riparian lands watered by it in Fresno County.
October 4, 1897: Adjudged 30 culjic feet per second as against Lower Kings River Ditch Company
and Peoijles Water Ditch Comiiany.
This abstract and the discussion in his report shows that while the
Fowler Switch Canal has been enjoined from diverting water it does divert
enough to irrigate 10,000 acres, almost enough, one would suppose, to
constitute a violation of the injunction. It shows that one right now serves
land 30 miles above the place where the right was acquired, it having been
Hoated that distance upstream. It shows that if there were no rights to
the stream except the adjudicated ones, and the map which accompanies
Mr. Grunsky's report shows there are, an attempt to divide the river in
accordance with these would be an exceedingly difficult if not impossible
performance. Whoever attempts it would have tc* determine how much of
the stream belongs to the riparian proprietors. He would have to determine
which of these adjudicated rights were entitled to water and which sliould
go without. No matter how honest he might be, lie could not expect to
succeed because he would have no adequate guide f<;»r his action. The
Fresno Canal and Irrigation Company has a prior right as against the Last
Chance Canal of 100 cubic feet per second,- and a prior right against the
Lower Kings River Canal to a similar amoant. It has a prior right to
1,000 cubic feet per second as against the 76 Land and Water Company,
but wdiat are its rights as against the other canals'? No one has the least
idea. The Centerville and Kingsburg Ditch Company has a right to 600
cubic feet per second subject to prior rights of 673 cubic feet per second.
What are its rights outside of these 673 feetf It will take several more
lawsuits to decide. The rights of the 76 Land and Water Company are
inferior to those of the Peoples Water Ditch Compaii)', the Last Chance
Water Ditch Compaii}', and the Kancho Laguna de Tache, but what is the
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rank of priority a.s against others? Only the courts can answer. The
records show that the owners of the Rancho Laguna cle Tache have had
injunctions issued against the use of water by the owners of the FoAvler
Switch Canal, CenterNalle and Kingsburg Canal, and the Kings River and
Fresno Canal. These injunctions have apparently not been dissolved, yet,
in a subsequent action the court has permitted one of these canals to take
water and it is being taken.
It is hardly necessary to follow the perplexity of this supposed officer
any further. No ordinary mind would be equal to the strain.
The showing made by these official records is referred to in order to
make clear that the State has a duty toward these creators of wealtli which
it is not discharging so long as it leaves anv of them in doubt as to what is
their just share of the river's flow, and puts upon them the entire expense
of securing that share. Appropriators of water ought not to be subjected
to the expense of protecting their rights. That is a duty of the Grovern-
ment and should be paid for by public taxation. It is the only wav in
Avhich impartial justice can be assured. Lea-^ung the ownership of streams
to be fought over in the courts and titles to Avater to be established in
ordinary suits at law has never resulted in the creation of satisfactory con-
ditions and never will. As it now is the same issues are tried over and over
again. Each decision, instead of being a step toward final settlement, too
often creates new issues which in turn have to be litigated. The suit of
one canal company against another company may settle the rights of these
parties as against each other, but it settles nothing with respect to other
appropriators not made parties to the litigation, and the whole controversv
may be opened up at any moment. A. stream with three appropriators has
the foundation for at least three lawsuits: A v. B, A v. C, and B v. C. If
there are four appropriators the way is open for six adjudications. Often
the appropriators of a stream are numbered by scores and even hunch-eds.
It might be interesting to compute the number of legal conflicts necessary
to a judicial determination of the relative rights on streams like the Yuba,
and these will, under the present procedure, increase with years because
thei'e will be new appropriations and old ones will be extended. It is not
surprising that the petition for this investigation should state that the litiga-
tion is appalling. It could not be otherwise. Litigation is as natural a
product of the absence of public control as are weeds in a neglected field
There can be no stability under the present situation. The law affords
no means of enforcing a right when once adjudicated except through
another lawsuit. Irrigators can not live in peace. Litigation and contro-
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versy are forced upon them. To acquiesce in a new diversion, through
sympath}", or for the sake of peace, may lay the foundation for an adverse
right by prescription and end in the curtaihnent or the overthrow of ah
the rights of the peace hjver. This uncertainty and the fear of being
supplanted which grows out of it is the cause of much of the hostility
with which appropriators regard new ditches, and is the motive behind
much of the extravagance and waste which sometimes prevail in the use
of water. With a riglit clearly detined and protected, its owner has no
fear of shortage in time of need, and he is willing, when his crops do
not require water, to have it utilized by others. But when the right is
insecure or not defined the instinct of self-protection makes an Ishmaelite
of every water user. His hand must be against every man, as every
man's hand is against him. Duty to himself and to those dependent on
him makes it necessary that he shall use all means at his command to
discourage the establishment of rights which may later interfere Avith his
necessary use of water. Under such a system every new appropriator
is a new element of uncertainty and another menace to the peace of the
community. The whole system is wrong. It is wrong in ])rinciple as
well as faulty in procedure. It assumes that the establishment of titles
to the snows on the mountains and the rains falling on the public land
and the waters collected in the lakes and rivers, on the use of which
the development of the State must in a great measure depend, is a private
matter. It ignores public interests in a resource upon which the enduring
prosperity of communities must rest. It is like A suing B for control of
property which belongs to C. Many able attorneys hold that these decreed
rights will in time be held invalid, because when they were established the
public, the real owner of the water, never had its day in court.
ATTORNEYS AND COURTS NOT RESPONSIBLE.
The responsibilit}' for this situation rests first of all with the irrigators
and ditch owners. It arises from their reluctance to submit to any sort
of supervision and effective control. Although attorneys and judges have
had much to do with these controversies over water riohts, thev are in
no sense responsible for their creation. In fact, under the present situation
the courts are the only protection against a rule of force or anarchy. At
I'resent no class of citizens are doing more to reform the irrigation laws of
California than its attorneys. Wherever they have been appealed to they
have given their time and influence to promote the success of this investi-
gation. One of the ablest arguments to which I have listened in favor of a
special tribunal to make a final determination of all existing rights was
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made by a judge who, through painful experience, had become impressed
with the danger of leaving these matters to be settled by accidental litigation,
which always includes the judges among its chief ^actims.
Under a rational irrigation code titles to water are established like titles
to public land, by proceedings which are wholly ministerial. This is the
case under the Northwest uTigatiou act of Canada, and under the Wyoming
in'igation law, where the supreme court recently held that even in determin-
ino- territorial rig-hts the State board of control acts as an administrative
and not as a judicial bod}^ (Farm Investment Co. v. Carpenter, 61 Pac.
Rep., 258.)
If tlie amount of an appropriation depends upon the volume of water
beneficially used, the first step in the determination of a water right
should be a physical investigation. The water supply should be measm-ed,
the capacity of the ditch which diverts it should be determined, and the
area and location of the land on which the water has been used defined.
With these facts before it, tlie tribunal which fixes the amount of a water
right has only a problem in mathematics. The judicial element is no more
present than it is in fixing the taxable value of a horse or cow, in passing
upon an assessment schedule, or determining whether or not a homesteader
has complied with the land law. Determining the amount of water used is
no more a judicial act than the fixing of a tax rate by a board of supervisors,
the leasing value of land by a board of land commissioners, or hundreds
of other acts of official and everyday life winch require the exercise of
ordinar}' judgment and discretion. One of the most mistaken and injurious
beliefs is that rights to water can be settled only through a lawsuit.
Nevertheless, the opinion seems to prevail widely, not alone in California
but throughout the and reg'ion, that water is a kind of property which must
be disposed of exclusiA'ely by the courts.
THE NATTTRE OF RIGHTS TO WATER.
The water problem of California involves one of the serious social and
economic qiiestions of our time. Every arid State will watch the action
taken and be influenced by it. The irrigated countries of the Old World
will measure our ability to deal honestly and wisely with arid-land problems
hy the way this one is settled. The action to be taken, and some action
should be taken, ought not to be shaped by laws borrowed from a countrv
of rains and fogs or made to perpetuate the mistakes of tlie earlier law-
makers. It ought to represent the enlightenment of the twentieth centm-y
and the spirit of a republic instead of a monarch}'. If it does it must have
as a fundamental idea the gi^'ing of equal rights to all in our common
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heritage. The doctrine that air, water, and sunshine are gifts from God
should not be hghtl}' set aside even in arid lands. There is need for
adequate protection for investments in canals and ditches, l^ut this can be
afforded without having the water the}' carry become private property or
the stream itself become subject to private ownership. The growth and
danger of monopolies in oil, copper, coal, and iron alford a warning of the
greater danger of permitting monopolies in water. The grcjwing belief in
the public ownership of public utilities applies especially to water, that
most essential of all utilities
In monarchies streams belong to the king, but in a republic they belong
to the people, and ought forever to be kept as public property for the benefit
of all who use them, and for them alone.
SHOULD APPROPRIATIONS BE MADE PERPETUAL OR LIMITED, LIKE FRAN-
CHISES, TO A NUMBER OF YEARS?
The irrigation laws of all the arid States make rights to water perpetual.
This was formerly the policy of many European countries, where it has
since l^een abandoned, the practice now being to treat appropriations as
franchises and limit their life to a definite period, usually fifty or ninety-
nine years. It is worthy of consideration whether or not it will be well
for California to make a similar change. Irrigation is as yet in its infancy,
and our laws and policies are undergoing an evolution. A franchise to
use water for fifty years would serve every purpose of development as
well as a grant in perpetuity. It would be more effective if this franchise
were adequately protected, while a grant limited in time would permit of
any modifications which experience inight prove advisal^le when these
franchises expire.
The present tendency in cities toward the municipal ownership of public
utilities will, it is believed, extend in time to the management and distribu-
tion of rivers. This is the tendency in all older irrigated countries where
many of the works are operated as government property. Practically all
of the ditches and canals in Italy are owned by the Government, as are all
the more recent ones in India and Egypt.
What has been done in this country in the giving away of rights to
rivers is only a reflection of the early policy of cities Avhere perpetual fran-
chises were not looked upon with any particular disfavor. The philosophy
of this, as applied to streams, has been so well stated by Baird Smith, in his
history of irrigation in Italv, that it is inserted:
A grant in i3erj)etuity of such a material as water, whose value must necessarih^ go on augment-
ing with the progress of agricultural irrigation, is an act of injustice toward the Government. * * *
For there is no jjoint better established by experience in northern Italy generally, and in Lom-
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bardy particularly, than this, that the selfishness of grantees in perpetuity of water has been one of
the most serious obstacles to the development of irrigation. Acting on the principle that they had a
right to do what they liked with their own, they were in the habit of suspending arbitrarily the sup-
plies of water disposed of by them to other parties under subordinate grants, of increasing as they
thought fit the prices to be paid, and, in a word, of pushing to its utmost limits the right of absolute
property purchased by them from the State. But an agriculture founded on artificial irrigation can
not advance as it ought to do under such an arbitrary system. (Vol. 2, jjp. 137 and 138.)
The holders of ancient grants in perpetuity have occasionally asserted an absolute right of
property in the water thus granted to them, but the legal tribunals have invariably rejected such
claims on the ground that the grants were made for the general good of the country as much as the
special advantage of the grantee. (Vol. 2, p. 259.
)
Because of this experience it has been found necessary, in order to
secure the greater development and prosperity of irrigated agriculture, for
the Italian Government to purchase a large number of these early and
important grants in order that the State might reassume a compiehensive
and effective control of the streams.
CONCLUDING SUGGESTIONS.
It is a significant fact that the gentlemen engaged in this investigation
should have ao-reed in their recommendations regardino- legislation. Beino"
ill accord with their views that the framing of irrigation laws is a State mat-
ter, and agreeing with the general features of the system recommended, no
separate reconnnendations in this paper are required A few suggestions
are offered regarding the practical operation of these recommendations
should they become laws.
JURISDICTION OF SPECIAL TRIBUNAL.
Should a special tribunal be created to define existing rights, that
tribunal should have exclusive original jurisdiction of this matter. It will
not do to create such a tribunal and still leave the way open to litigate
rights to water in the courts. Whoever is given control of this matter
must have exclusive control. The party who files on a homestead must
make his proof in the United States land office. He can not apply to the
courts for a patent. If he could, demoralization in land matters would be
prompt and certain. In the same way, if parties can elect Avhether they
will go to the courts or go before a board of control, the board of control
will be Avorse than useless. Suppose there are ten appropriators from a
stream, if nine elect to have their rights settled before the board of control,
and one goes into court, there will be two sets of priorities and unending
complications as a result. A double jurisdiction can not be pennitted in
this matter any more than a railroad can be successfully operated with two
presidents to direct its policy.
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THE IMPORTANCE OF ADEQUATE PRELIMINARY SURVEYS AND INVESTIGA-
TIONS.
If there is to be a special tribunal to determine rights to water, the jus-
tice and success of its labors will depend in a large measure on its action
being preceded in every case by an adequate and impartial investigation
of physical facts. Before it can determine how much water has l)een appro-
priated it must know how much water a stream carries. Before it can decide
how much water has been beneticially used in irrigation, it must know the
location and extent of the irrigated land, and have an approximate knowl-
edge of tlie duty of water. Hence, streams must be gaged, the capacity and
length of ditches must be measured, the area of land irrigated must be sur-
veyed and its necessities determined. To make these measurements and
prepare the necessary maps on a single stream is not a matter of days but
of months, and it should be completed l^efore the taking of testimony begins.
Hence the creation of this tribunal and the inauguration of its work will
not mean rapid change or sweeping revolution in existing conditions. The
people of the State must ]n'epare themselves to make haste slowly, and to
continue to exercise patience and forbearance. If the first two years of
this tribunal's existence witnesses the adjudication of rights on a half dozen
streams it will have done Avell. Few of the people talked with realize how
important an element time is in this matter. The creation of this tribunal
is only a means to an end, not the end. The passage of a law creating it
will only modify the existing situation. Rights on some streams will be
defined the first year, on others the second, while it may l^e five or more
years before some can be reached. Slow progress is inevitable, and while
it is a reason for beginning promptly, it is not wliolly a disadvantage. It
will give timid api^ropriators an opportunity to realize that the labors of
tJiis tribunal do not mean the destruction of existing riglits, but their pro-
tection. There will be some misgivings at first, and to allay these and
avert opposition based thereon the tribunal should begin on a stream where
the complications are few and the interests not important. If it acts wisely
and conservatively it will succeed as have similar tribunals elsewhere.
Later on its trouble will come "with a demand for aid from more irrig-ators
than it can assist.
THE FAVORING CONDITIONS FOR THESE ADJUDICATIONS.
In beginning its work in California such a tribunal will have many
advantages over similar boards in other States. It can avail itself of their
experience. It will have the aid and cooperation of the National Govern-
ment to an extent not heretofore afforded the irrigation authorities of other
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arid States. The investigations of tlie Department of Agriculture to deter-
mine the duty of Avater have thrown much hght on the necessities of
irriofation, enabhno- rio'hts to be estabhshed more nearly in accord with
actual use than ever before.
THE PROTECTION OF RIGHTS TO WATER.
After rights are defined they nmst be protected. This can not be left
to the appropriators themselves. Public control is a necessity. To make
this control effective, so that each user will be assured of his just share, no
matter how far from the mountains his farm is located, requires organization
and administrative ability of high order. At the head of this system should
be an irrigation engineer of demonstrated ability and executive capacity.
When the tribunal has concluded its adjudication of the rights to a stream
it should transmit a list of the priorities and amounts of appropriations to
the State engineer, Avho should prepare proper instructions for his subordi-
nates for the protection of these rights. The division of streams v/ill require
tlie State to be divided into districts of convenient size, the boundaries of
which should be drainage lines and the number of the districts should be
determined by the importance of the work to be done, the aim being to
have no district larg-er than a commissioner can properly attend to. It will
be impossible for the State engineer to discharge properly the other duties
devolving upon him and give the necessary personal supervision to the
work of tliese commissioners. This supervision will make it necessary for
the State to be divided into larger areas, called divisions, and a superin-
tendent should be provided for each. Southern California would form one
division, northern California could be one at present, later on two will be
required.
The State engineer should liave charge of the surveys and measure-
ments which precede the determination of existing rights. This will enable
him to become familiar with the conditions on each stream, to have a knowl-
edge of its water supply, and have in his office the records and information
needed to promptly instruct water commissioners and superintendents in the
performance of their duties.
THE ACQUIREMEN1 OF RIGHTS HEREAFTER.
Thus far we have considered only the rights already in existence. Pro-
vision should be made for the establishment of rig-hts hereafter, so that
development may proceed without an}^ interruption or uncertainty. In
order to do this all unappropriated water should be declared State property
and the methods by which rights to this water may be acquired clearly
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defined. The State engineer should be given charge of this matter and it
shoukl l^e made necessary for every party desiring to appropriate Avater
hereafter to appl}" to the State engineer for a permit. No one should be
allowed to acc[uire a right without compliance with this provision. Taking
vState water without a permit should be dealt with in the same way as cutting
timber from State land without a permit. It should be made a misdemeanor.
A regulation of tliis kind is indispensable to securing an accurate record of
rights to water or t-o protect existing rights.
The State engineer should have authority to refuse these permits where
the water supply is exhausted or where the proposed use Avill be detrimental
to public interests. In order that he may act intelligently on these applica-
tions every party applying for a permit should be required to give notice in
some newspaper in the county where water is to be diverted of his intention
to make such application, and this notice should show the location and
amount of the proposed diversion. This will give parties likely to be
injured an opportunity to communicate with the State engineer before he
takes action. All permits issued should be made a matter of record in the
engineer's office. The time of completing a right should be fixed in the
permit, and when this time has expired the holders of the permits should be
required to submit proof of their appropriations before the tribunal charged
with the duty of determining them.
NAVIGATION RIGHTS ON THE SACRAMENTO AND SAN JOAQUIN RIVERS.
The largest volume of unused water in California comes from the
Sacramento and San Joaquin valleys, and it is here that the greatest
development in the future will take place. It is not believed that this
increased use of water will seriously injure navigation interests, because a
large percentage of the water diverted will return to the stream as waste or
seepage. Irrigation will create a more uniform flow. There will be lower
water in the spring and higher water during the rainless season. But, in
order to avert any conflicts, the ci-eation of a State engineering or irrigation
bureau should be immediately followed by a conference with the oflficials
of the United States Government having supervision over navigable streams,
looking to such improvements of these rivers as will permit of the largest
possible use of water in irrigation. The complete utilization of these two
rivers will give California the largest rural population of any State in the
Union. Whatever expenditure is necessary to protect navigation interests
and enable this result to be brought about should be made. Even if it
requires the construction of locks and the canalizing of both streams, the
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improvements will be Trell worth their cost, and. as it is a recoo-nized field
for the expenditure of Grovemment appropriations, a proper presentation of
the situation will, it is believed, lead to the extension of the required aid.
TEKM or OFFICE.
The value of anv svstem must depend largely on the capacity of those
who administer it. Incompetent men can make a failure of any law, while
good men can do much with an imperfect one. The administration of an
iiTio-ation law in California will be a difficult matter under the most
favorable conditions, and the broader the experience of those in charge the
better will be the results. A water commissioner is not made in a da}* or a
year. The longer a State engineer or member of the board of conti'ol
serves the better equipped he will be to perform his duties. For these
reasons the term of office of the members of the board of conti'ol, State
engineer, and water commissioners should not be limited to two years. Six
rears is short enoug'h term for the members of the board of conti'ol and
State engineer, and not less than four years for the commissioners.
The reform of the inig'ation laws of California involves the future of a
great commonwealth. What is done should be done with the purpose of
promoting the growth of the State and insui-ing the peace and. prosperity of
its citizens for generations to come. The possibilities which wait on success
and the evils which will surely attend failure ought to enlist the efforts and
intellects of the ablest and best men in the State. It is an opportunity for
the exercise of constructive statesmanship which rarely appears in the life
of any commonwealth. The task is not to piece together the discordant
fi'ao-ments of laws and decisions which now control, but to create an
irrigation code worthy of an enhghtened and self-governing people; to do
for California what Kapoleon and Cavour did for Italy, what Deakin has
done in part for Austi'alia, and Dennis more effectively for Canada.
Success in this will mark the beofinning of an economic revolution whose
influence will be felt throughout the West. If the creation of institutions
worthy of the time and place can come .as a part of the world-wide
movement of trade and population toward the Pacific coast, and of material
development of arid America by public and private aid, which is now being
so strenuously urged, the opening years of the twentieth century will
witness a new era of home making in the West.
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INTRODUCTORY.
HISTORY AND RESOURCES.
The region on the eastern slope of the Sierra Nevada ^Mountains differs materially
from all other parts of California. To the minds of its earliest pioneers these differ-
ences appeared to present an insuperable objection to the inclusion of Honey Lake
Valley in the new State. They felt that the great mountain range had reared a
natural boundar}- between the two slopes which men should respect, and in conse-
quence sought b}' every means in their power to be left outside of California. The
chief objection lay in the difficulty of comn^unication between this remote region and
the seat of government in the Sacramento A^alle}', especialh' in the winter season
when legislation would be enacted.
Their tirst effort to free themselves from this embarrassment aimed at the
formation of a new Territoiy, to which they gave the pleasant name of •Natac{ua."
Such a Territory was actually organized by a handful of settlers on April 26, 1856.
The boundaries established included a large portion of Nevada, as Avell as a part of
California. B\- a ludicrous blunder, arising from misunderstanding in regard to
the exact location of the one hundred and twentieth meridian of west longitude, the
founders of the new^ Territory were themselves excluded, while a much larger popula-
tion in western Nevada which had not been consulted were within the boundaries
of the impossible commonwealth. The code of laws adopted for the new political
division disposed of the irrigation problem in the following brief paragraph:
Sec. 8. No person shall divert water from its original channel to the injury of any prior occupant.
Probably this provision was intended to refer, not to the •' prior occupant" of
the water or the channel, as it reads, but to the occupant of the land along the
stream, and w^as thus the first assertion of the riparian doctrine in this locality.
After the failure of this attempt to provide themselves with civil government,
the settlers petitioned Congress to be included in Nevada. In the meantime they
assembled in mass meeting and adopted (February 13, 1858) a new code purporting
to be "The Laws of Hone}' Lake Valle3\"" In this code the same provision for water
appropriations was made as in the case of "Nataqua." The locality experienced
various political vicissitudes, including an armed struggle (locally known as "the
sagebrush war'') between the Nevada people and those of Plumas County, Cal.,
before it was safely and finally incoi'porated as a part of the Golden State, in 1864.
This was accomplished by the act of April 1 of that year, authorizing the formation
of the new county of Lassen, which took its name from the valiant pioneer.
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DESCRIPTION OF THE COUNTRY.
The Honey Lake Basin lies in northeastern California, between the Sierra Nevada
Mountains and the State of Nevada. It is in the southern part of Lassen County,
and separated onlj hy the county of Modoc from Oregon. Its only railroad com-
munication with other parts of California is ])y wa_v of Reno, Nev., over the Nevada-
California-Oregon Railway (narrow gage), the distance from Reno to the principal
station in the valley being 80 miles. Although the extent of fertile soil and of
potential water supply would be adequate to the support of a population, in countr}"
and in town, of at least 100,000 souls—and tlie character of surrounding resources
and the demand for the natural products of the region would warrant it—the locality
is but sparsel}" peopled, and even those who are there are forced to contend, through
ceaseless litigation and neighborhood strife, for the comparatively small amount of
water represented by the perennial flow of the streams. But the present population
is decidedly prosperous, perhaps more so, on the whole, and considering the amount
of capital invested, than the agriculturists in any other part of the State. For the
most part they are engaged in raising ha}" and live stock, principall}' cattle and horses.
Sheep and hogs are also ver}' profitable. Natural ha}- is raised along moist river
bottoms, and in a large district known as "The Tules," on the western border of
Honey Lake. On the sagebrush lands reclaimed hj irrigation three crops of alfalfa
are raised each season, the total jdeld ranging from 3 to 8 tons per acre, with 5 tons
as a fair average. On small areas, with skillful irrigation, this average should be
increased considerabl3\ Wherever small orchards have been established they have
brought good returns upon the investment, though years when late frosts injure the
fruit are not infrequent.
CLIMATE AND PRODUCTS.
The climate of the Honey Lake Basin differentiates it in a marked degree from
California as a whole, and resembles the famous climate of New Mexico much more
than that of southern California, the great interior vallevs, and the coast region.
The altitude of Honey Lake is 3,94:9 feet, and that of the surrounding watershed
from -1,500 to 8,000 feet. This elevation, taken in connection with the intercepting
barrier of the great mountain range, which cools the atmosphere and condenses the
moisture into snow, makes the climate distinctlv that of the temperate zone rather
than that of the semitropics, which is so closely associated with the name of
California. But the climate is extreme!}' healthful, and to many people even more
agreeable than that of the lowland or coastal regions.
The true designation of this locality would be the California highlands. Here
the winters are not vei'y cold nor the summers A'er}' warm. The climate is rather a
mild type of the temperate zone. Frequently plowing can be done during every
month of the .year, but usually fai-ming operations are suspended for about two
months, from the middle of December to the middle of February. While exact data
is lacking in regard to all the resources of the region, it is distincth^ in the land of
sunshine, and there are probably not far from 300 clear days in the average year.
Ice forms on still water during a brief period in the winter, as a rule, for the ther-
mometer frequently goes far below freezing at night—rarel}" below zei-o—though it is
generally above the freezing point in the daytime, and the winter mean is considerably
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above it. The snowfall is mostly confined to the surrounding mountains, where it
accumulates to a great depth. That which falls in the valley is slight, and shades off
to nothing in the neighborhood of the lake. The spring season is windy and showery,
and sometimes brings a belated snowstorm. The summer temperature occasionally
rises to 100° or a little more, but brings little discomfort, because of the dr}- air and
the invariably cool nights. The autumn is long and delightful, sometimes extending
well into December. As a whole, the climate must be regarded as verv favorable to
the development of the highest forms of civilization. While it will not permit the
production of the delicate fruits raised in other parts of the State, the hard}' fruits
and vegetables gain here a perfection of flavor and color which should give them a
very large market when they can be shipped upon a sufficient scale.
SURROUNDING RESOURCES.
The natural resources surrounding Honey Lake Valley are both varied and valu-
able. One of the most important of these is the wide expanse of public grazing
lands, bearing reliable crops of nutritious grasses and equal to the sustenance of vast
numbers of live stock. The climate is also favorable to the live-stock industry and
furnishes remarkable immunit}' from disease. The droughts which have sometimes
afflicted other parts of the State have seldom if ever done serious injmy in this
localit3^ Live stock have sometimes suffered sevex'ely in hard winters, but this has
occurred onlj^ rareh'. Next to the grazing lands the large pine forests in the moun-
tains and plateaus west of the A'alley constitute the most valuable item of surrounding-
resources. These forests are principallv vellow pine, but also include quite a per-
centage of the more valuable sugar pine. This timber supply has thus far been
drawn upon only in the slightest degree, but must be a great source of wealth in the
future. Mineral resources are extensive and varied, but mostly undeveloped. There
are mines of both precious and base metals and the countrv has not been prospected
nearlv as thoroughly as other localities. The two great needs of the region are an
intelligent development of the water supply for irrigation, and then a new railroad
outlet to connect with navigation on the Sacramento River and ultimatelj' with the
northern transcontinental railway lines and the Columbia River. With the develop-
ment of irrigation and the consequent coming of population, the railroad would
natui-ally follow, and the timber and mineral resources be brought into use. The
mountain streams furnish considerable water power which might be made available
at convenient points without decreasing the supply for irrigation.
A VARIETY OF PROBLEMS.
Taken as a whole, the Honey Lake Basin and its surroundings perhaps furnish
as good an example of the irrigation and kindred problems as any locality that may
be found between the Missouri River and the Pacific Ocean. Every phase of the
water question in arid lands is here exhibited, with the single exception of interstate
streams. Even this is Qscaped but narrowh- by the chance which located the western
boundar}' of Nevada a few miles further east than many people thought it ought to
have been placed. This question ma}' even yet arise in the future from the necessit}'
of irrigating the eastern portion of the Honey Lake Desert with Avaters originating
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in California. But even now we see closely related to the economic life of the pres-
ent and future population of this valley the problems of forest preservation ; of man-
ag'ement of the public gi'azing lands; of storage of vast quantities of water now worse
than wasted; of the disposal of arable public lands to settlers; of rights, and limita-
tions of rights, belonging to riparian proprietors; of litigation alike endless, wasteful,
and demoralizing; of the dut^^ of water for different soils and crops; of the means,
financial and engineering, whereby the larger undertakings of the future essential to
the highest good may be carried out, to the end that nature's precious gift of the
waters shall reclaim the utmost acre, sustain the utmost family, and create the utmost
home. Above all. there is the problem of providing a system of just administration
which shall secure to all their fair proportion of that element Avithout which their
lands are worthless, but with wliich they are the source of certain income and endur-
ing prosperity.
No locality illustrates more fully the evils inseparalile from existing laws and
customs in California and many other States than the Honey Lake Basin. So it
happens that in this typical instance we may study the general problem of conquer-
ing the arid Avilderness of the West and laying- broad and deep the foundations of
civilization.
THE WATER SUPPLY OF HONEY LAKE BASIN.
In considering the irrigation problem of this region we are confronted at the
outset by the total absence of such exact information as should form the basis of
anj^thing approaching a scientific study of the subject. California has no State
engineer and has not had for many years. During the existence of that office there
was not time to examine the conditions of this remote section, since settlement and
investment flowed to more famous parts of the State. Until the present inquiry
was begim the National Government made no effort to study the resources and
conditions of this locality. Under these circumstances the wa-iter has no choice
except to make use of such scattered and superhcial information as may be had from
the reports of private engineers, from his own observation, supplemented by
interviews with the old settlers, and from such facts as his assistants in this inquiry
have been able to gather in a short time during the past summer. Information of
this kind is sure to be conflicting and conclusions based upon it certain to be
disputed, but the eff'ort will l)e to deal with the subject fairly and conservatively
and to throw as much light as possible upon the complicated questions under these
disadvantageous circumstances.
The most comprehensive report upon the whole subject of the water supply of
this region which the writer has been able to obtain is that prepared l\y William
Ham. Hall, civil engineer, in 1S95. Mr. Hall sei'ved as State engineer of California
I
for eight 3^ears, and until the office was abolished. Mr. HalTs A^isit to the Honey
Lake region was a brief one, and it is only fair to state that it was undertaken for
the purpose of reporting upon a private enterprise, rather than upon the broad
public question which Ave are now considering. ^Moreover, he obtained his estimates
of reservoir capacities and records of stream gaging from another engineer, as was
necessary under the circumstances, and this other engineer Avas in the employ of the
private enterprise, for the benefit of which the report was intended. Albert Halen,
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civil engineer, on whom he chiefly depended for such information as lay beyond the
reach of his own hasty study, is a professional man of integ-ritj" and ability and of
long experience in this locality.
' HONEY LAKE SERVES TO MEASTJHE THE SUPPLY.
Mr. Hall based his estimates of the water supply of the basin upon a study of
Honey Lake. In the absence of exact data, verified by stream gagings extending
over a long period of years, there could be no better basis for a rough calculation.
This is true because Honey Lake becomes the sink of all the waters flowing into the
valley from any direction—Susan River and its tributaries from the west. Willow
Creek from the northwest. Balls Canyon Creek from the north and northeast, and
Long Valley Creek from the south and southeast. In like manner various smaller
streams and large quantities of storm waters reach the sink. Thus practically all the
water available for the irrigation of the valley lands, with the exception of that
stored in Eagle Lake and other natural reservoirs at a considerable elevation above
the valley, now reaches Honey Lake, and it is here that we can best form an estimate
of its quantity.
Mr. Hall estimates the area of Honey Lake at its normal stage as 60.000 acres.
^
He says: "It has been known to carry its waters to a materially higher plane and
consequent greater area and greater volume of loss per year; but it has also been known
to recede to a ver}" much lower level, much smaller area, and consequent less volume
of loss per year." These variations are due. of course, to difi'ereuces in precipitation;
that is to say, in wet 3'ears, and especially after a series of wet years, the area of the
lake is largely increased, while in dry years it is proportionately decreased. At rare
intervals the lake has been known to go almost entirely dry, so that teams were
driven across it. But 60,000 acres of water surface was taken by Mr. Hall as its
normal area, and upon this he based his calculation of evaporative loss. It is clear,
of course, that whatever amoimt of water the lake may lose b}" evaporation and still
retain its normal area in years of average precipitation ma}- safely be taken as the
amount which, if properly saved and distributed, could be made available for irri-
gation. Mr. Hall says:
It loses by evaporation the equivalent of 3j feet in depth from this surface per year, so that as
much water is carried into the atmosphere from it as would cover 210,000, say 200,000, acres of land 1
foot in depth, or as would amply serve in irrigation, allowing for loss in transit, over 100,000 acres
each season. * * * The evaporative loss furnishes the key to the estimate, for it is not likely that
there is any loss by seepage or percolation from it, except that necessary to keep the soils of its shores
saturated, which is insignificant in amount when comjjared to loss by evaporation, as they do not
support a heavy vegetation and are not of percolative character, being all of fine alluvium with a large
portion of clayey matter.
Mr. Hall's estimate of loss by evaporation is conservative and rather below that
which has been demonstrated elsewhere under similar conditions. ' He is thoroughly
^ United States Government survey shows its area to be 64,000 acres, which is regarded as
correct for its normal stage.
^Experiments of the California State engineei'ing department over a period of five years show
that the evaporation from Buena Vista, Kern, and Tulare lakes, which closely resemble Honey Lake
in general character, ranges from 3.50 to 4.75 feet of depth per year. The evaporation from shallow
fresh water lakes of Utah, as determined by United States irrigation surj-ey, after five years' experi-
ments, was from 3 to 4 feet per year.
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familiar with world-wide data on this subject, and the figures he has given as the
basis of available w^ater supply mny be accepted with confidence.
To account for the water annually flowing into Honey Lake and lost by evapora-
tion, Mr. Hall made a rough estimate of the water yield from various sources. To
assist him in arriving at this estimate he had the help of local engineers and otlier
observers, and the benefit of his own study of water courses and watersheds. But it
is at best onh" an approximate figure in round numbers and chiefly valualilc as
indicating, in a general wav, his view of the relative importance of the various sources
of supply. The estimate is as follows:
Acre-feet.
Susan River , 100, 000
Willow 1 and Pete creeks 30, 000
Balls Canyon Creek 29, 000
Long Valiey Creek 34, 000
All other sources 10, 000
In dealing with the necessity of storage Mr. Hall calculates that of the three
irrigations necessary—May. June, and August, respectively—the first might be taken
wholly from the natural flow of the stream, while the second must be drawn mostly
from storage, and the third entirely from that source. The chief value of Mr. HalFs
report for our purpose is the fact that he furnishes us with scientific authority for
the statement that 1<h»,000 acres may be irrigated, in addition to the amount already'
in cultivation, from the waters which now flow uselessly into Honev Lake Valley and
are there lost by evaporation. If we put the value of the product of an acre of land in
this valley as low as $10 this waste of waters represents an amiual loss to the com-
munity of $1,000,000. But this figure does not begin to measure the social and
economic gain which could be realized by the proper conservation of the water sup-
pi}^. As the character of the streams is torrential, and the perennial flow far below
the needs of agriculture when any great area shall be under cultivation, storage must
be availed of upon an extensive scale.
CHARACTER OF WATERSHED.
The most jDainnitaking estimate of the watershed tri1)utarv to Honey Lake Basin
is that contained in Mr. HalTs report, and compiled by him, with the assistance of
Albert Halen, civil engineer. This is as follows:
Watershed tribiiianj to the Honey Lal-e Basin.
Square miles.
Susan River, mountains to mouth cif canyon 256. 8
Mountain side south of Susan River Valley 25. 6
Hills south of Susan River Valley 20. 0
Hills north of Susan River Valley 36. 2
Susan River Valley, to mouth of Willow Creek. 47. 4
386. 0
Willow Creek, above Pete Creek 101. 0
Below Pete Creek 10. 3
Pete Creek, exclusive of Horse Lake watershed 74. 8
186.1
'Of the amount credited to Willow Creek, 5,000 to 7,500 acre-feet are due to the leakage from
Eagle Lake, appearing at the head of the creek in the form of springs.
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Square miles.
Horse Lake and its drainage area H-l. 5
Balls Canyon, with Snowstorm and Secret Valley creeks 272. 0
Long Valley Creek, exclusive of watershed of White Alkali Lake 230. 0
S/aiall streams and canyons, to basin direct:
Hills north, Shaffer Peak to Hot Springs Peak and down ridge west of Ske-
daddle divide 64. 2
Hills northwest of lake, Baxter Creek shed 19. 0
Mountain side southwest of lake 53. 6
136. 8
Total 1,210.9
Honey Lake and the Ijasin lands 374. 8
Grand total 1, 585. 7
The character of the watershed is by no means uniform. The Susan River
watershed belongs to the first class in water-yielding efficiency, because it receives
the largest and most regular snowfall, and is clothed in forests which insure the
gradual melting of the winter's accumulation. The same is true of the mountains
lying to the south of the valley, including the watershed of Thompson Creek. With
the exception of the Pine Creek neighborhood, tributary to Eagle Lake, the vast
remaining watershed is far from first class. It varies a good deal and there are
seasons when, in consequence of unusualh' heav}' snows, it sends enormous floods
through creeks and canyons to the final sink in Hone}^ Lake. But in ordinary years
these barren hills possess small A^alue from the standpoint of the water 3deld.
STORAGE SITES.
The problem of water storage to supplement the natural flow of streams presents
in this region three remarkable featiires seldom found in conjunction. First, there
are numerous good-sized reservoir sites where the engineer has but to assist nature
by inclosing the outlet with dams and headgates, and reaching out low levees on
either hand to effect their completion. The cost is so low as to make them entirely
practicable and their size and location such that thej" may be utilized one at a time,
and the system graduallj^ extended to meet the growing needs of the country.
Second, these natural reservoir sites are so distributed as practicallv to surround the
valley and permit different parts of it to enjoy independent supplies. Third, there
ai-e three small lakes and one large one, which only require to be tapped to serve
important uses. When these simple conditions are compared with those prevailing
in many other parts of the arid region, where great storage works must be constructed
before a single acre of land can be irrigated, they are seen to furnish extraordinary
advantages to this locality.
The utilization of these striking opportunities for storage has begun, but the
work is yet in its infancy. What has been attempted and what accomplished in
the way of irrigation development, together with the difficulties encountered, will be
sketched elsewhere in this report; but in this place it is proper to say that of the
many reservoirs which have been projected from time to time on Susan River, in
the mountains lying to the west of the valley, two have been partl}^ constructed and
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are now in use, while two natural lakes, Caribou and Silver, have been tapped to
more or less advantage. Preliminary work has been done at other sites. The most
effective storag-e yet accomplished in the valle}' is represented by Lake Leavitt,
which lies off the stream, with which it is connected lyj a canal, and is located in the
immediate neighborhood of the land it supplies. North of the valley there are also
opportunities for storage, notably on Balls Canyon, and here two small reservoirs
are already in use. If the legal and financial conditions surrounding irrigation
enterprise in this locality were as favorable as the phvsical environment, there
would be a much longer record of accomplishment in the way of storage.
EAGLE LAKE.
Eagle Lake, one of the most beautiful sheets of water in California, lies at an
altitude of 5,115 feet 25 miles northwest of Hone}' Lake Valley. It is flanked on
one side by the forests of the Sierra and on the other b_y barren hillsides and low
mountains. The area of this lake is nearly 28,000 acres and it is of great depth. As
its elevation is more than 1,000 feet above the irrigable lands of Honey Lake Valley,
it naturally suggests itself as a feasible supply for the reclamation of a great area.
More than once enterprises have been organized for the purpose of tapping this
great natural reservoir by means of a long tunnel through the lava dike which
separates it from the head of Willow Creek Valley. When these enterprises have
been in progress Eagle Lake has been advertised as a reliable water supply for at
least 100,000 acres. On this subject there are two opinions and, as in an}- event this
lake must sometime be an important factor in the reclamation of Honev Lake Valley
to the largest extent, the^y may properly be mentioned here.
It is generally conceded that the level of the lake is practically stationary, except
that it rises somewhat after a series of wet 3'ears and falls correspondingly after a
series of dry years. This would seem clearly to indicate that, on the average, it
receives no more water annuallj" than it loses by evaporation and leakage. It is
generall}^ admitted that Willow Creek receives about 7,500 miner's inches by the
leakage of water from the lake through the natural dike of lava. There are no other
large leakages that are definitely known, but man_v people believe that numerous
creeks and springs tributary to Honey Lake really owe their existence to the same
source. The watershed of the lake is quite small and ridiculously disproportionate
to the amount of service which is expected of the supply from this source. But in
answer to this indisputable statement it is said by the strong believers in the project
that the lake is fed by underground springs of enormous capacity. When they are
asked to explain whv, if such is the fact, the lake does not rise constant!}" higher
and higher until it shall finally overflow, or at least largely increase the pressure
upon the points of leakage, they answer only with the reiteration of their faith that
Eagle Lake is practically inexhaustible and will furnish water for the whole country.
On the other hand, the skeptics regard Eagle Lake as a great delusion. They
say it is a body of water with no visible outlet except the subterranean leakage into
Willow Creek, and that if it were tapped by a tunnel 20 feet below its present level it
would supply a large area for a few years, until drawn down to the level of the tunnel,
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and thereafter furnish only >o much water regnlarh" as might be saved from evapora-
tion by decreasing the area of its surface. They calculate that this would be ec|ual
to the irrigation of about 5.000 acres of land. If no more than this could be irrigated
the cost of the project would be prohibitory. They further say that the matter of
watershed and under-ground springs does not enter into the C[uestion at all. since it is
perfectly plain that no more water flows into this land-locked lake each year than
escapes by evaporation and leakage: otherwise its level must rise steadily year after
year until its water finds an outlet. They claim that there is but a single chance that
the advocates of the project may be right, and that that chance lies in the possibility
that by drawing down the level of the lake 20 feet very great leakages may be stopped,
and the water so saved taken into the tunnel and thence to the lands in the valley
below. The following simple illustration shows the skeptical point of ^'iew: Suppose
you had a tank of a certain capacity and that the inflow of water at one side was
exactly balanced by the outflow at the other, so that the level of the water in the tank
remained always about the same. Suppose that you now put in a new pipe to tap
the tank 1 foot below the surface of the water. "Would not the new pipe necessarily
draw down the water to its own level i If so. would the pipe thereafter draw any
water at all' Certainly not. unless there were leaks in your tank between the mouth
of the new pipe and the former water level.
Popular opinion in the locality is strongly on the side of those'who believe Eagle
Lake to be an inexhaustible supply, fed from mysterious sources, which will be ec^ual
to any demands that may be made upon it under any and all circumstances. Popular
faith in it possesses almost the equality of a supei'stition. Scientific opinion, on the
contrary, regards it as a delusion, though there are some local engineers who hold
the popular view, justifying it on the ground that large leakages will be stopped
when the lake is drawn down by the proposed tunnel, and that the water so saved,
together with that which everybody admits would be saved from evaporation by
decreasing the surface of the lake, would suffice for the irrigation of a very large
area. It is a question which can never be satisfactorily settled until the experiment
of the tunnel is actualh' made.
Wholly aside from the merits of this controversy. Eagle Lake is sure to be a
factor in the future and to serve a purpose of the highest utility in connection with
the largest reclamation of the valley below. Whatever else it is or is not. it is a
great natural reservoir which might safely be drawn upon in dvy years to save
millions of dollars" worth of crops if the entire valley were in cultivation. It could
safely be drawn upon for this purpose one year in ten. and probably three years in
ten. This would be practicable provided the lake were made a part of a great system
of irrigation depending for its regular supply upon streams and reservoirs elsewhere
in the basin which are annually reenforced by the year's precipitation. In good
years these other sources would furnish irrigation for the entire valley, but the
history of the country shows that good years can not always be depended upon.
There is always one dry year in every ten. generally two dry years, sometimes three.
In such years the reserve available from Eagle Lake would save the entire valley
and. charged as a capitalized cost against the whole, pay good dividends alike to the
money invested and to the community.
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RECENT WATER MEASUREMENTS.
Of exact data bearing on the question of water supplj' nothing is aA*ailable except
a few measurements made on Willow Creek and Susan River in the spring and summer
of 1899 and the summer of 1900. These are as follows:
Stream gagings in Honey Lake Basin.
Stream. Date. Place. Discharge. Gager.
\Villow Creek
Do
Do
Do
Do
Do
Do
Do
Susan,River
.
Do
Do
Do
Do
Do
Do
Do
Do
Susan River, Nortli and
South branches.
Susan River, South Branch.
,
Do
Susan River, North Branch.
.
Do
Tanners Slough
Do
Do
Do
Apr. 18,1899 I Mouth of creek
do
!
.\pr. 23,1899 ! Mouth of creek
Apr. 24,1899
j
Ravenscroft's
June 4, 1899
I
Mouth of creek
do
I
Ravenscroft'.?
June 11,1899 do
do
Apr. 18,1899 Dam near mouth of Willow Creek .
do
do
do
Below dam
do
do
Below Colony dam
do
Above Colony dam
,
Apr. 23,1899
June 4,1899
June 11, 1899
do
Apr. 18,1899
Apr. 23,1899
June 11, 1899
June 11,1899
Apr. 24,1899
June 4,1899
Apr. 4, 1899
June 4,1899
Apr. 18,1899
Apr. 23,1899
June 4,1899
June 11,1899
Otis Johnson's.
do
do
do
Cu. ft.
per .?fc
Miner's
inches.
24. .50 1,225 Albert Halen.
24. .50 1,225 \V. D. Minckler.
27. 68 1,384 Albert Halen.
27. 66 1,383 W. D. Minckler.
2.=). 40 1,270 Albert Halen.
24. 39 1, 219 vV. U. Mmclvler.
20. 66 1,033 Albert Halen.
20. 66 1,033 W. D. Minckler.
139. 30 6, 965 Albert Halen.
114.60 5, 780 Do.
37.20 1,860 Do.
32. 98 1,649 Do.
34. 26 1,713 Do.
14.46 W. D. Minckler.
40. 66 2,033 Do.
34. 27 1,713 Do.
23. 4.5 1,172 Do.
32. 99 1,649 Do.
31.08 1,5.54 Do.
30. 28 1,514 Do.
11.46 573 Do.
6.92' 346 DO.
29.84 1, 492 Do.
27. 44 1,372 Do.
14. 65 732 Do.
17.97 898 Do.
Having considered the phj^sical resources of the country, with special attention
to the water supply, we are now prepared to sketch what has been accomplished in
the way of their utilization and to observe how existing laws and customs have influ-
enced, for good or evil, the development of the irrigation industry in this tvpical
valley of the arid region. This involves the consideration of the institutions of Cali-
forn'a in so far as they relate to irrigation, since the Honey Lake Basin is governed
by the statutes of the State to which it belongs.
APPROPRIATION AND DISTRIBUTION OF WATER.
The great fabric of the California irrigation industry rests upon a slender foun-
dation of organic law. This is suppoi'ted by a considerable body of judicial decisions
Avhich have grown up during the past half centuiy and which, though often vague
aijd conflicting, have contributed much that is xital to this side of the economic life
of the people. In subsequent pages we shall see the sources of these laws and of
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the decisions based upon them, and observe how great a contrast they present to
laws which in other States and countries have furnished a secure foundation for
water rights. But in this diA"ision of the report it is designed only to show what
the laws are and to trace their influence through the history of one important valley
to which they have been applied.
The statutes say that "the right to the use of running water flowing in a river
or stream or down a canyon or ravine may be acquired by appropriation." This
appropriation must be for some beneficial or useful purpose. The right ceases when
the appropriator, or his successors in interest, ceases to apph' the waters in this way.
But the person entitled to the use may change the place of diversion, if others are
not injured by such change, and may also change the place of use. Priority in time
gives priority in right. Appropriations must be followed within sixty days b}*
actual work: otherwise they lapse and the water which had been claimed may be
appropriated by others. The rights of riparian proprietors are expressly exempted
from the operations of this law of appropriation.
As the foundation of any system of administrative laws which may be adopted
in the future is the method of establishing rights to the stream, it is well worth
while to reproduce in full the brief regulations governing the actual process of
appropriation. They axe as foUows:
Sec. 1415. A person desiring to appropriate water must post a notice, in writing, in a conspicuous
place at the point of intended diversion, stating therein:
(1) That he claims the water there flowing to the extent of (giving the number) inches, measured
under a 4-inch pressure.
(2) The purpose for which he claims it and the place of intended use.
(3) The means by which he intends to divert it, and the size of the flume, ditch, pipe, or aqueduct
in which he intends to divert it.
A copy of the notice mu.st, within ten days after it is posted, be recorded in the oflice of the
recorder of the county in which it is posted.
Sec. 1421. The recorder of each county must keep a book, in which he must record the notices
provided for in this title.
This is the entire law governing the method of appropriation and of recording
the claims upon which property worth tens of millions of dollars, considering the
State as a whole, is based. It will be observed that there is no provision for the
exercise of public authority over these appropriations. It is also true that there is
no public authority to which the intending appropriator may apply to ascertain
whether there is any unused water in the stream to which he may properlv lay
claim. The case presents a striking contrast to the provision under which citizens
may acquire or "appropriate" land from the jxiblic domain. All such lands have
been properly sitrveyed and mapped. The public authority has made it easy to learn
their location, extent, and general character-. There is a central office at Washington,
with numerous branches throughout the region in which the public domain is located,
which keeps all these records, and no citizen need involve the risk of expenditure for
improvements before knowing whether there is any land open to entry, or whether
it has all been claimed and occupied.
Such legal protection for citizens is far more necessary in the case of public
water than in the case of public land. This is so because a man may often see with
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his own e5^es that certain lands have been claimed and improved in accordance with
the law. while nothing short of a scientific study can demonstrate whether or not there
is a surplus of water in the stream available for new appropriations. On this subject
there is always a difference of opinion. The old resident is sure there is no surplus
water, while the newcomer is equally certain that the present supply is being wasted
and that he ha« a perfect right to claim his share and proceed to create his home.
There can be no decision rendered between these conflicting opinions and interests
until the matter has been brought to the test of actual experience. This is when the
new ditch has l)een built, at great or little cost, as the case may be. When we come
to consider the matter of lawsuits resulting from these conditions we shall see how
even this costly test often results in decisions which do not decide, but merely involve
all the interested parties in financial loss and vexation of spirit. The fact that this
law provides no method by which the intending appropriator may know whether
there is surplus Avater which he can legall}' claim, and, if so, the amount of it, is the
first great evil we encounter in considering irrigation development, but is b}' no
means the onlj^ failure in the law of appropriation.
The law says that the appropriator "must post a notice, in writing, in a con-
spicuous place at the point of intended divei'sion." Now, it may happen, frequently
does happen, that "the conspicuous place" at which it is desired to divert the water
is in some willow thicket at the lonely bend of the stream, where there are only jack
rabbits and coj^otes to see the notice so posted. Streams are not diverted in the
main streets of populous villages, nor even on the main ti'aveled roads of the
country. The water is generally desired to be taken out at a point somewhat remote
from the cultivated districts where men have their habitations. It must be taken at
a sufficient elevation to enable the water to flow upon lands which, at the point to be
cultivated, lie considerably above the stream. This stealth}' method of appropriation
is, then, open to the very serious objection that a projected enterprise Avhich may be
of great importance to the community can be initiated with all the privacy that a
bank robber might desire for his operations. The further provision for placing
the notices of appropriations in a book kept by the county recorder helps the matter
very little. Such records are of course open to public scrutinj', but they are seldom
scrutinized. The recorder himself has no function in the matter except to write the
notices in his book. He has no means of knowing whether the new claim is justifiable
and no authorit}' to divulge the information if he possessed it. Neither he nor an}-
other otficial representing the people has any means of knowing whether the pro-
jected work will be carried out, nor whether, in case it be carried out, it will be done
in a way which 'accords with good public policy. Neither is there any method
provided for ascertaining if projected works have actually beeii constructed. In
a general way the public learns, after a time, that a man has. built his ditch or has
given it up, but their onl}' means of knowing this is hj their own observation or by
hearsay.
The law says the appropriator must state the means bv which he purposes to
divert the water and the size of the proposed works. He must also applj^ it to a
useful or beneficial purpose. The law goes no further. It provides no method by
which the public may ascertain that he has taken only the amount of water to which
he laid claim, or that he has applied it beneficially. All this is left to litigation.
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The whole subject is treated as if it were a matter of no particular consequence
and as if there were no more need of safeguarding the water supply than of govern-
ing the use of the air we breathe.
THE LAW OF APPROPRIATION AT "WORK.
The first irrigation ditch in Honey Lake Valley was built in ISo-i. The notice
of claim was as follows: ^
I, the undersigned, claim the pri%-ilege to take all the water out of Smith Creek (now Piute
Creek) at the junction of the two forks where the stake stands. I shall build the dam some 6 feet
high and carry the water along the South Hill to the emigrant road.
Isaac Eoop.
August, A. D. 1854.
Recorded this 1st day of ^lay. lS-56.
"While it is thus apparent that water has been in use for irrigation in this valley
since 1854, and while the county government was organized in 1864. a search of the
records reveals the fact that the first claim filed and recorded in accordance with
the law is dated April -27, 1872. It is the claim of D. C. Hall for 200 inches of Gold
Run. There can be no doubt that during the inteiwal of eighteen years between the
filing made by Isaac Roop and the formation of the county government many appro-
priations were made, of which several were put into use. Doubtless the same was
true of the period between 1864 and the first legal record which was filed in 1872. '
Taking the two periods together, there were twenty-six years—more than a
quarter of a century—when the streams were being used without any legal record of
appropriations. It is possible that the county records were destroyed by some of the
mmiei^ous fires which- have afflicted Susanville: but. as 'the record is intact for the last
twenty-eight years, it seems more likely that lack of oflicial data bearing on early
appropriations is due to the looseness of the law and the slight significance which
was attached to it by the public mind. Vested interests of considerable value must
have been created by the use of the waters during the long period about which the
official records are absolutely silent.
We have now reached the point where we may study with profit the record of
appropriations on streams entering Honey Lake Basin and observe what light they
throw upon the operation of the California irrigation law and the necessities of futitre
development. For this purpose the voluminous record has been carefully searched
and the entire data placed at the disposal of the author of this report, thanks to Prof.
J. ]M. Wilson and his painstaking assistants. When these aiDpropriations are viewed
as a whole it is easy to see the risks involved in the irresponsible methods prescribed
b}' the law and in the total absence of any system of administration for the protection
of the public.
By far the most important stream entering the valley is Susan River, draining
the rich watershed created by the eastern slope of the Sierra ^sevada Mountains. As
we have seen, it is estimated that about one-half of the entire drainage entering into
' History of Plumas, Lassen, and Sierra Counties. San Francisco: Fariss & Smith, 1882.
^This is evidenced by some of the records of claims. One has the note: "Used the water for
several years before posting notice." A more remarkable instance is a filing recorded Xay 10, 1898,
which says: "Have used the water since 1862.'" thirty-six years before filing.
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Honey Lake comes from this source. But, oddly enough, we shall discover that the
total claims to water fx'om the chief stream of the valley have been much smaller
than those made upon several lesser streams. Indeed, there is one water course which
contributes to Honey Lake only about one-third as much water as Susan River,
yet over six times as nmch water has been claimed from the smaller as from the
larger stream. It is thus apparent that the amount of actual supply has no logical
relation to the extent of claims. How could it be otherwise in a State which makes
no provision for the measurement of its waters and leaves its people to scramble
blindly for the most precious of all natural elements in an arid land ?
In the first place, there is no provision in the law for the cancellation of claims.
They lapse if not applied with due diligence ta a beneficial use, but there is no legal
requirement calling for a record of such lapses. . In the second place, as has been
observed in foregoing comments on the law, there is no legal means of knowing that
any appropriator has used the entire amount of water that he claimed. It is notorious
that in California appropriators make no attempt to claim with even approximate
accuracy the amount of water they need. The only rule is to be sure to make the
claim large enough. This generally results in " claiming, the earth," so to speak.
CLAIMS ON SUSAN RIVER.
The claims to waters of Susan Kiver filed from April 27, 1872, to April 6, 1900,
were as follows:
Filings on Susan Paver, 1812-1900.
Claims. Claims. Claims. Claims. Claims. Claims. Claims. Claims. Claims.
'Miner's,
inches.
Miner's
inches.
Miner's
inches.
Miner's
inches.
Miner's
inches.
Miner's
lyiches.
Miner's
inches.
Miner's
inches.
Miner's
inches.
200 2,000 600 250 75 500 20, 000 200 500
300 300 500 500 400 100, 000 100, 000 10, 000 10, 000
2.000 300 200' 10, 000 1, 400 500 10, 000 1,000 10, 000
400 2,000 300 40 2, 000 144 200, 000 1,000 5,000
500 600 250 300' 1, .500 300 10, 000 500 500
1.50 40 50 500 2,000 600 10, 000 .50, 000 10, 000
2.000 .500 100 500 300 100. 000 40 100 200
300
200
1,000
600
300
300
300
300
100
300'
5,000
220, 000
20, 000
200
10, 000
10, 000 9.55, 039
2,000
The above total does not represent the entire claims on Susan River, however.
The total number of claims was 92, while only 80 are included in the table. This
discrepancy is due to the fact that 12 appropriations were couched in such indefinite
terms that the,v could not Ije reduced to tabular form. As these indefinite appropria-
tions reveal the utter laxness of California irrigation practice it is well worth while
to reproduce some of the more striking ones:
W. B. Sargeant (1873) claimed ''all surplus water (in the river) over and above
the 2,000 inches claimed by A. A. Smith."
Z. N. Spalding (1873) claimed ''the water taken out" of Piute Creek, a tributary
of the Susan. There was nothing to indicate how much he had "taken out" or
desired to take out.
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J. H. Slater (18S3) claimed ••the waters in Caribou and Silver lakes and
tributaries" without taking the trouble to estimate the quantity of these waters or
to state the amount he needed and expected to apply to a beneticial use.
D. W. Ridenour and Charles Lawson (1887) claimed ••all water here flowing- in
Gold Run Creek (tributary to the Susan) at any and all times of the year." notwith-
standing the fact that there were 13 prior claims to the same stream, of which one
had been made fourteen years before.
Elliott Winchester claimed "one-fourth interest in all the water flowing into the
ditch (Batchelder & Adams), which carries about 3.000 inches."
D. C. Hyer (1893) appropriated "all the water here flowing and also the surplus
water of Susan River at the .point where this notice is posted." thereby bidding
defiance to a multitude of prior appropriators and to the claims 'of posterity.
We have reproduced only a part of what may be termed the eccentricities of
Susan River appropriations, but these will be enough to throw a strong light on the
workings of the law.
CLAENIS TO AVILLOW CREEK.
Willow Creek reaches Honey Lake Basin from the north and is a stream of much
value to the community. It is estimated that its annual volume is about one-third
that of Susan River, but we shall see that the amount of water flowing in the stream
has nothing whatever to do with the quantity which the public will claim from it
under the California s^'stem. Willow Creek has a very fair watershed, but it is
generally believed that it draws its chief supply from leakage of Eagle Lake. The
list of claims is as follows:
Filings on Willou' Creek, 1872-1899.
Claims. Claims. Claims. Claims. Claims. Claims.
ilinefs Miner's Miner's Miner's 3''iner's Miner's
inches. inches. inches. inches. inches. inches.
5,000 2,000 25 100.000 110.000 200.000
600 3.000 3.000 2.000 200,000 10,000
500 20 220 10.000 30,000 250
4,000 1,000 10,000 2.000 200.000 5,000
•2.500 800 10,000 100,000 5,000 10,000
100 3.000 100 1,000.000 .5.000
6, 338, 535
600 4,000,000 2,000 100,000 200.000
800 20
Those who searched the records of Willow Creek claims annotated the claims
of 1.000.000 inches as follows: •'Fortunately for Eagle Lake and Willow Creek, and
for those residents of Honey Lake Valley who could not swim, this enterprise was
never carried out."
The indefinite claims in this district include that of John Ruf and Adam Jakobs
(1873), who modestly claimed ••all water of Willow Creek.'" This did not prevent
L. Knudson and others (1871) from also claiming "all waters of Willow Creek, being
2,000 inches, more or less.*'
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BALLS CANYON CLAIMS.
The stream which flows throuj;h Balls Canyon is fed b_y Snowstorm and Secret
Valley creeks, and during most of the year supplies comparatively little water. Its
watershed consists mostly of barren hills and mountains which have no capacity to
absorb or retain the moisture, but send it down in precipitate floods to the canyons
below. The large appropriations made upon this stream were intended to be followed
by the construction of storage works to impound these flood waters, but these under-
takings have not been realized, except to a very limited extent.
Filinr/s on Balls Canyon, 1877-1899.
Claims. Claims. Claims. Claims. Claims. Claims.
Miner's Miner's Miner's Miner's Miner's Miner's
inches. inches. inches. inches. inches. inches.
5,000 10, 000 200, 000 20, 000 10 10
144 10, 000 100, 000 10, 000 10 10
400 50 15, 000 20,000 10 10
400 1,500 1,000 .50, 000 10 10
40 50, 000 10 50, 000 10
565, 544
5,000 100 15, 000 1,800 10
Thei'e are several indefinite claims which can not be tabulated and a few conflicting
ones which aim at the appropriation of all the water in the stream.
CLAIMS TO LONG VALLEY CREEK.
Long Valley Creek enters the Honey Lake Basin from the southeast, and is fed
by numerous spring,s au(! small tributaries. Like all the streams of this region, it is
torrential in character, and would yield a very large amount of water with proper
storage facilities. There have been some ambitious attempts in this direction, of
which at least one was far advanced when overtaken by a disastrous flood. The large
claims which appear in the following table were made in connection with these storage
projects.
Filings in Long Valley, 1872-1900.
Claims. Claims. Claims. Claims. Claims. Claims.
Miner's Miner's Miner's Miner's Miner's Miner's
inches. inches. inches. inches. inches. inches.
50 370 50, 000 100, 000 250 40
20 1.50 100,000 300 500 500
6,000 400 100, 000 200 2, 000 100
100 2, 000, 000 500 1,000 500 500
100 1,000,000 100, 000 5, 000 1,000 40
500 200, 000 2, 000 200 160
5, 737,464
100 1,000,000 50, 000 2-5 149
1,000 2,000 320 75 10,000
1,0.50 2, 000, 000 40 75 150
There are a number of indefinite claims and several which claim every drop
of water in the stream, but comparatively little water is actually utilized here at
pre.sent.
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Filings on Baxter CreeJc, 1872-1899
Claims. Claims.
Miner's Miner's
inches. inches.
200 300
10,000 11,600
100
1,000
Thei'e were two indefinite appropriation.?, one claiming- ''all the water in the
creek," and the other " one-quarter of all the water in the creek."
THE LAKE DISTRICT.
Under this head appropriations of small springs and streams having their sources
a short distance from Honey Lake are classified.
Filings on streams and small springs near Honey Lake, 1872-1900.
Claims. Claims. Claims. Claims. Claims.
Miner's Miner's Miner's Miner's Miner's
inches. inches. inches. inches. inches.
50 40 200,000 30,000 10.000
2,000 50 20,000 10,000 200
100 100 250 100,000 160
100 100 100 .50,000
821, 3.50
•50 .5,000 50,000 1.000
100 100,000 100,000 500
200 50,000 20,000 200
50 50,000 20,000 1,000
There are many indefinite claims which can not be tabulated. For the most
part they refer to springs and small streams, only suited to the individual supply of
a single farm. An interesting feature in this di.strict is the list of large claims on
Skedaddle Creek. There are eleven of these, and not one of them was carried out
to the point of effective use. There were also two large claims to water from Honey
Lake itself, neither of which came to an}- result.
CLAIMS TO WATERS OF EAGLE LAKE.
The number of claims tiled upon this great body of water is exceedingh' modest,
but the same remark does not apply to the amount claimed. The favorite project in
this connection is that of tapping the lake b}' a tunnel about 1 mile in length,
although there have been one or two attempts to solve the problem by pumping.
The list of claims, covering a period of twenty-three years (187-^1897), is as follows:
Filings on Eagle Lake, 1874-1897.
Claims. Claims.
Miner's inches. Miner's inches.
3,000,000 400
3,000,000 1,000
4,000,000 100,000
4,000,000
14, 201, 400
100,000
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RECAPITULATION AND REVIEW.
It is interesting to bring together the entire list of claims made upon all the
waters entering into Honev Lake Basin from 1872, the date of the first record which
appears on the books of the count}', down to the spring of 1900. We shall then
have completed our survey of the law of appropriation at work and be ready to
consider its financial, social, and legal results.
Recapitulation of claims in Honey Lake Basm.
Miner's inches.
Susan River district 955, 039
Willow Creek district 6, 338, 535
Balls Canyon district 565, 544
Long Valley district 5, 737, 464
Baxter Creek district 11, 600
Honey Lake district 821, 350
Eagle Lake district 14,201,400
Total 28,630,932
Here are total claims, under the rules prescribed b}" the California law, of the
bewildering amount of 28,630,932 miner's inches. In southern California, where
the rainfall is materially less than in Honey Lake Valley, the amount of water
represented by 1 miner's inch of continuous tiow, measured under aJ:-inch pressure,
is considered sufficient to irrigate 4 acres of alfalfa, or 6 acres of citrus trees, or
from 8 to 1.5 acres of deciduous trees. Making a fair allowance for the difference in
rainfall and climate and the consequently shorter season in Honey Lake Valley, we
may take 1 inch to 8 acres as the reasonable duty of water for diversified crops in
the latter locality. Upon this basis the amount of water claimed in Honey Lake
Basin, in accordance with the California law, would irrigate an area of 229,01:7,4:56
acres, which is considerably more than double the irrigable land of our entire arid
region, according to conservative estimates, and represents a larger area than that
occupied by most nations in Europe. Of course, it is not pretended that those who
made these excessive claims so far deceived themselves as to imagine that the vast
quantity of water to which they laid legal claim existed in Honey Lake Basin, or
that they were bent upon the impossiljle task of irrigating the entire United States
from this point. But the fact remains that these claims were actually made, in
accordance with the law prescribed b_v the statutes of the State, and this fact has a
siofnificance which should not be lost sight of when we come to consider what
measures of reform and constructive legislation will best promote and protect the
irrigation industry.
The luminous fact which appears striking!}- on the face of these statistics is that
nobody knew how much water was available for appropriation, how much they
needed, or, in case of those who followed up their claims with actual diversion and
use, how much they received. The foundation of any S3^stem of water rights is the
appropriation. If the method employed in getting this is faulty, the inevitaljle result
is pulilic or private disaster, and it is likely to be both. It is clear from the foregoing-
figures that the experience of Honey Lake Valley shows that the California method
of appropriation is utterly reckless and fraught with the gravest perils to industry
and society. The evils to result from such methods might be expected to make
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themselves felt when the country is well settled, and it becomes necessary to enforce
the utmost economy in the use of the water supply. But we shall see that with
probably no more than 20,000 acres under cultivation b}' means of irrigation these
evils have already been sharply manifested, and that the troubles created and fostered
b}^ a system of bad laws have found no adequate cure in the courts.
THE DUTY OF WATER.
Among the important subjects to be dealt with in this report, according to the
suggestions of the irrigation expert in charge, was that of the duty of water. Under
any intelligent and permanent system of irrigation it is as necessary to fix upon some
unit of water required for an acre of land as it is necessar}- in finance or industry" to
have a unit of value or of measurement. Men can not conduct exchange without
dollars and cents to serve as units of value. They can not engage in manufacture or
trade and ignore long measure and avoirdupois. There must be some basis of values,
of weights, and of measures before men can deal intelligently and justly with each
other in their daily transactions. In like manner it is necessarj- to fix upon some
unit of water which shall represent the reasonable duty of that element in agriculture.
This duty may be reckoned in miner's inches or acre-feet, as may seem most feasible,
but it must be fixed in some terms, then recognized, accepted, and enforced. Other-
wise the whole right of appropriation rests on shifting sands.
The importance of the duty of water is recognized in most localities where
irrigation is practiced. Honey Lake Valley is, however, a remarkable exception to
this rule. Here there is no common agreement as to the amount of water required
to irrigate an acre of land. If one were to interview all the irrigators in the valley
he would probablj' receive a different estimate from each person. Their opinions
would vary in accordance with the peculiarities of the soil, differences of crop, and
even with the temperamental differences of individuals. Take, for example, two
riparian proprietors living side by side. One of them will tell vou that if you will
guarantee to keep the stream in its original channel he will ask nothing more,
preferring to depend entirely on natural seepage. His nearest neighbor will demand
that the entire stream be diverted and spread over his farm, and will intimate that if
anything less than this be done he wUl spend his last dollar in litigation. The same
contrast in opinion is found when you talk with the occupants of bench lands away
from the stream, where the riparian element is entirely absent. One man wants all
the water he can get, while his neighbor with similar soil and crops maintains that
he gets better results with onh^ half as much irrigation. When men differ about
other subjects the}' leave the decision with the statutes or the administration. But
in the matter of water each man is a law unto himself and resents interference or
advice as he would if the same were offered with regard to the training of his
children.
Neither law nor custom has fixed the duty of water in Honev Lake Valley.
Testimony touching this su.bject is sometimes offered in the courts, but there is no
basis upon which just and consistent decisions may be rendered. The contracts of
local irrigation companies make no reference to miners' inches or acre-feet. The}'
merely agree to furnish water sufficient to irrigate'' a given number of acres.
They promise that these acres shall be supplied with an annual irrigation.'' The}'
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do not 8tate whether this means water for one. crop of alfalfa or for thi'oe. These
vague arrangements are not supplemented l»y measurement of the heads of water
turned, into consumers' ditches. Everything is left to the superintendent and ditch
riders, who try to apportion fairly the water that may he in the canals and reservoirs.
These superintendents do remarkablj^ well under the circumstances. There can be
no justice in water distribution under such a plan. Indeed, injustice is the only
possil:)le result. The man who makes loudest complaint receives most water, while
the one who is most patient and considerate is the certain sutierer whenever the
supply is short. The trouble is due to the absence of any common agreement upon
the reasonable duty of water. In other pai'ts of the arid region there is such common
agreement, established by custom and enforced by law.
THE DISTRIBUTION OF WATER.
The California statutes make no provision for the distribution of water among
rival ditches or different consumers from the same ditch. Aside from the brief
paragraph on priority—"first in time, first in right"—there is nothing which bears
even remotely upon the matter. Everything is left for the irrigators to settle among
them.selves. This results in confusion and in bitter quarrels among neighbors. This
condition of aflairs must grow constantly worse as more land is put into cultivation,
ditches extended, and appropriations increased. Each man manages his own head-
gate. His object is to get all the water he possibly can. We have already seen
that he has no means of obtaining exact information in regard to the status of
appropriations or the duty of water. All he knows—all he can possibly know under
the circumstances—is his own necessity. Even as to this he is liable to be led astray,
since nothing has been done to give the people of this remote locality the benefit of
lessons which modern science has so generously conferred on many other communities.
The sins of the law are visited on unofl'ending neighbors. Enterprise is balked,
and investment brought to ruin. One neighbor shuts down the headgate of another
and stands over it with a shotgun. Retaliation follows upon provocation, and the evil
passions so aroused invent new provocation and devise new methods of retaliation.
A reservoir is built in the mountains to store the flood waters that they may be
turned later into the channel of the stream and then diverted upon the lands of those
who made this prudent provision to supplement their share of the perennial flow.
But when the water is turned down, old dams are raised to intercept the increased
supply and the water thus lost to those who furnished it. Costly works of diversion,
built without injunction and even with the apparent approval of the community, a^e
attacked and rendered useless by men who act upon the advice of their attorneys.
It has come to be practically recognized that there is no law but force, and that when
this law has exhausted the resources of its physical demonstration by overt acts the
final resort is to the courts. We shall see how inconclusive and unsatisfactory a
method this furnishes of settling the endless disputes, and how, after costly lawsuits
and hurtful agitation, the quarrel travels back in a circle until it. comes again to the
point of physical violence.
'
' Because the good old rule
Sufficeth them, the .«imp]e plan,
Tliat they should take who have the power
And they should keep whu can."
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The fault lies not with the people, not even with the lawyers, though the latter
inevitably fatten upon the misfortunes of the community. The fault lies with the
irrigation laws of California, which are notable alike for what they contain and what
they omit. If deliberately devised to plague the people, no system which man's evil
genius could invent would elfect the result more surely than that system which
invites them to make such reckless claims as we have seen in the case of Honey Lake
Valley, and then leaves them to light it out to the bitter end.
LITIGATION.
The water laws of California were framed with onh' the slightest appreciation
of the ultimate character and importance of the irrigation industr}". The source of
the present statutes was the English common law, and it goes without saying that
this took no account of the peculiar conditions of an arid or semiarid country. In
England the doctrine of riparian proprietorship does not interfere with the vast
majority of people living awaj' from the streams. The climate is humid and the
annual precipitation usually abundant. The farmer has no use for water bej^ond
domestic needs, except to get it off his land as quickly as possible, and to do this he
has frequently to resort to drainage. Streams are valuable for navigation and for
power, but for neither of these purposes is it often desirable to divert them from
their natural channels. The same conditions exist in the Eastern States, which
adopted the English common law as the foundation of their jurisprudence.
In many portions of California the natural conditions are almost entireh' reversed,
and in such places the limited rainfall is received almost entirely in the season when
least needed for the production of crops. Streams are not valuable for navigation,
as a rule, since the flow of Avater is largeh' concentrated in the flood season, after
which it dwindles to a slender volume or exposes dry channels. To assert the
riparian doctrine under these conditions, and to enforce it to its fullest extent, is to
make a dangerous monopolj- of the water suppl}" and to condemn to perpetual sterility
millions of fertile acres which might otherwise make homes for millions of pros-
perous people. Had the Napoleonic code, rather than the English common law,
been adopted by the early law makers of California, very different results would be
shown by the irrigation industry to-daj'.
The judicial decisions which have given irrigation laws and pi'actice their present
character were based more upon the needs of mining than of agriculture. Mining
was the first great industr}', and it gave to all the customs and institutions of Cali-
fornia a speculative color which they might otherwise have escaped. The first
struggle for water arose in connection with this industr}*, and the glitter of gold
blinded the eyes of lawmakers and people to the superior claims of irrigation. Out
of these conditions came, not unnaturall}^, the assertion of property rights in water
apart from the land to which it is applied. The following excerpt from a decision
by Chief Justice Murray, in Hoffman v. Stone (7 Cal., J:6-i8), states both the doctrine
and its history concisely:
The former decisions of this court in cases involving the right of parties to appropriate waters for
mining and other purposes have been based upon the wants of the community and the peculiar
condition of things in this State (for which there is no precedent) rather than any absolute rule of law
governing such cases. The absence of legislation on this subject has devolved on the courts the
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necessity of framing rules for the protection of this great interest, and in determining these questions
we have conformed, as nearly as possible, to the analogies of the common law. The fact early mani-
fested itself that the mines could not be successfully worked without a proprietorship in waters, and it
was recognized and maintained. To protect those who by their energy, industry, and capital had
constructed canals and races carrying water for miles into j^arts of the country which must have other-
wise remained unfruitful and undeveloj^ed, it was held that the first appropriator acquired a special
property in the waters thus appropriated, and as a necessary consequence of such property might
invoke all remedies for its enjoyment or defense.
At a later point in this report we shall see how this theory of private propert}-
in water, regardless of the manner and place of its use, differs from the theor}^ of
water control which obtains in other States and other countries, and how it also
differs from the theorj^ on which the most recent and sweeping decision of the United
States Supreme Coui't on this subject is based; but in this place we are considering
onl}^ the California practice as it now stands and the consequences of that practice as
observed in one part of the State.
A few other decisions ma}' well be quoted to show how consistently the view of
Chief Justice Murray has been adhered to:
Right to water acquired by appropriation may be transferred like other property. (McDonald
V. Bear Eiver Co., 13 Cal., 220.)
If the original appropriation was for a sawmill, the water may be used for a gristmill subsequently
erected. (McDonald v. Bear River Co., 13 Cal., 220.)
If the water was appropriated for a mining claim, which is worked out and abandoned, the owner
may extend his ditch and use the same quantity of water at other points or for a different purpose.
(Davis V. Gate, 32 Cal., 26.)
A person entitled to divert a given quantity of water from a stream may take it at any j^oint on
the stream, and may change the point of diversion at pleasure, if the rights of others be not affected
injuriously. (Butte T. M. Co. v. Morgan, 19 Cal., 609.)
The right of private ownership in water is therefore clearly established. This
right entitles the owner to change the point of diversion or the place or manner of
use at will, so long as it injures no one else. He may also sell his water like any other
commodity. The following decision furnishes important light upon the question of
measurement of appropriations:
The prior appropriator is entitled to the water, so undiminished in quantity as to leave sufficient
to fill his ditch as it existed at the time the locations were made above. ( Bear River Co. r. New York
Mining Co., 8 Cal., .327.)
It is necessary to understand the law and its accepted interpretation in order to
comprehend the causes and results of water litigation in the basin which we are
considering.
THE SUSAN RIVER COMMUNITIES.
While no stream entering the basin has been free from litigation, the struggle
for the waters of Susan River (PI. VII) has naturalh" been most prolific of lawsuits.
In order to understand some of the chief elements entering into these troubles it is
necessary to know the location of three different communities which have grown up
with the aid of these waters.
While Susanville is the chief town and country seat, it is not an agricultural com- •
munity, and its people have thei'efore been comparatively free from lawsuits of this
kind. The first important agricultural community on the stream lies about 5 miles
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east of the county seat. Thi> i? Johnstonville, more commonly known by the
euphonious name of Toacltown." Here a number of early settlers made their
homes, j^lauting fields and orchards, and becoming thoroughly prosperous through
years of patient industry. Practically all are riparian proprietors, and much of their
land is irrigated by natural overflow and seepage. Although the volume of the
stream varies considerably from year to year, in accordance with the snowfall in the
mountains, there is seldom any serious shortage at this point, except for late irriga-
tion. Here is a group of farmers whose interests in the water supply are common
and who therefoi'e stand together when any controversy arises. Although each has
his separate system of distributaries, the}' nevertheless work in cooperation in main-
taining common dams and headgates and regulating the supply during the season.
Immediately adjacent to Johnstonville and extending -i or 5 miles east is the
neighborhood known as Buggytown.^ This includes but a small group of settlers,
whose chief canal is known as the Batchelder & Adams, taking water from the river
at a point where it sometimes, though rarely, interferes to a slight extent with the
Johnstonville farmers. The situation of the Buggytown people is such that they
must divert most of their supply from the stream and lead it upon their lands through
canals, since they are able to irrigate only a portion of their lower lands from the
natural overfow.
In the delta of Susan Eiver. bordering the western and northwestern sides of
Honey Lake, is the large Tule district, which has been rather conspicuously
identified with the more important litigation in the vaUey. The dependence for
irrigation in this locality is practically all upon the oveiiiow. which is spread out
upon the land by a system of crude dams and levees, and made useful in the
production of wild hay. The total tonnage of this product is large, and therefore
very important to the farmer of the neighborhood, hm the yield per acre is slight
compared with that of the alfalfa fields
—
probably not more than 1 ton of wild hay
per acre upon the average. Through the elaborate network of sloughs and uatui'al
canals, in the midst of which the Tule homes and farms have been developed,
considerably more than three-quarters of the vast quantity of water which goes to
the making of Honey Lake finds its way to that sink in the heart of the basin.
During the winter and. spring large portions of the Tule district are underwater and
look like a part of the lake itself. Under these circumstances the farmers have no
need of diverting and applying the water by the common irrigation methods.
Nature has done the work for them—in a most slovenly and wasteful way. it is
true—and they have but to throw up slight levees, with small dams in the depres-
sions, in order to hold the water back until the soil is well saturated. In this
manner they have had the benefit of all the flood waters which have made Honey
Lake a body covering 64.000 acres of sui'face. It was inevitable that when, in the
natural course of events, these flood waters should be needed for diversion upon the
large areas of fertile sagebrush lands lying above the stream, the Tule district would
be seriously afl'ected. Either they must adapt their methods to changed conditions,
applying the water supply more economically and scientifically, perhaps abandoning
the wild-hay crop to a considerable extent and engaging in the production of alfalfa
^One of the early settlers possessed a buggy at a time Arhen such luxuries were somewhat rare:
hence the name which has been accepted for the neighborhood.
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and diversified crops, or thousands and thousands of acres of fertile soil must
remain forever useless and desolate. There was no other alternative. It was a hard
situation for the Tule farmers; an equally hard one for the later settlers who were
sulfering for the water necessar}^ to make their homes, and for those who had
developed large private enterprises for the purpose of reclaiming the sagebrush
lands. As the Tule farmers are riparian proprietors, with vested interests long-
established hy actual use, they feel that any diversions which may diminish the
quantity of flood water must be injurious to them. Out of these conditions costl}'
litigation and much ill feeling among neighbors have come in the past.
The three communities sketched in the foregoing include practically all the
old settlers of the valley taking water directl}- from Susan River. During the past
ten years another communitj^ has been growing up on the higher sagebrush lands
watered by Lake Leavitt and the system to which it belongs. This is somewhat
widel}^ scattered, but is united by a common interest in the waters that may be saved
from waste by storing the floods and enforcing a more economical use of the peren-
nial flow in periods of plenty. These new farmers produce three annual crops of
alfalfa, with a yield ranging from 3 to 6 tons per acre, against 1 ton per acre of wild
ha_v from the river ])oltom and tule fields. It is here that small, diversified farms
and well-kept orchards may be expected to develop in the future, since these results
are alwa^^s associated with the more economical and skillful use of water. The rise
of what was originalh^ known as the Leavitt system, and is now the property of the
Colonial Irrigation Companv of Honey Lake Valley, has intensified the struggle for
water and precipitated several lawsuits which seem to involve the development of
the country to a marked degree. Old settlers have opposed this system only to the
extent that they feared it might encroach upon their established rights and deprive
them of water which the}" had formerly used and still used for the production of
their crops. The}' concede that there are flood waters now wasted which might be
stored to the advantage of the whole community, but under prevailing laws it is
extremely diflicult to carry on a system dependent upon the use of flood waters
—
partly by diversion and partly by storage—in the midst of riparian owners and old
appropriators who have no conception of the actual water suppl}', of the duty of
water, nor the methods of distribution employed in countries having more enlightened
laws. Again, it should be said that the trouble lies not with the people themselves,
hut with the system which compels them to settle by physical force and wasteful
litigation the controversies which should have been settled in the beginning by
a proper method of appropriation, and the results of which should be enforced by a
system of administration commanding everybody's respect.
CAUSE AND CHARACTER OF LAWSUITS.
It might be expected that in the early days of the countrv's settlement there would
be water enough for all, and therefore no occasion for litigation. The first judgment,
however, bears date of June 7, 1864, and related to the waters of Lassen Creek. The
plaintiffs were awarded 76 miner's inches and the defendants enjoined against inter-
fering therewith. The case has no special interest for the present inquiry except as
marking the beginning of the water controversies of the valle^y. The total number
of judgments in the period of thirtj^-six years, from 1864 to 1900, was fifty-three. Of
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these thirty -live related to Susan Eiver. seven to Willow Creek, three to Balls
Canyon, three to Long Valley, ttvo to Baxter Creek, and four to the lake district.
Every one of these suits may be traced to the laxness of the appropriation law and
the absence of the exercise of public authority over the distribution of water. AYhile
the financial loss occasioned liv this litigation, direct and indirect, may only be
guessed at. it is perfectly safe to say that if the same amount of money had been
used in storing flood waters it would have furnished a satisfactory supply to all
parties engaged in the lawsuits and irrigated much more land than is now in cultiva-
tion. These suits were of three classes, as follows: First, those which arose from
conflicts between appropriators as to the amount of water each was entitled to use:
second, those which came from misunderstanding as to the precise meaning of judg-
ments previously rendered: third, those which were due to the vague and indefinite
terms of contracts between irrigation companies and consumers. In order to show
more clearly the evils arising from present laws and the prevailing theories of water
ownership and control, it is proposed to analyze three typical cases representing
these different aspects of the matter.
"THE BIG WATER SOT."
What is locally known as "the big water suit" began with the filing- of com-
plaints on July 12. 1890, and ended with stipulated judgments in January and Feb-
ruary. 1893. Although there were thirty-four of these judgments, involving- more
than sixty litigants, they all related to the title to the waters of Susan Eiver and its
tributaries (including Willow Creek) as between the residents on these streams and
the farmers of the Tule district on the shores of Honey Lake.
This suit marked the beginning of" the inevitable struggle between those who
desired to have the waste waters flow ''as they had been wont to flow from time
immemorial" and those who desired to store and divert these waters so that the arid
lands might be reclaimed. In a word, it was the irrepressible conflict between natural
irrigation and artificial irrigation. The adoption of the former method would limit
the amount of land that may be cultivated in the future to that which can be sufficiently
moistened by the spreading of the waters in times of flood and by the seepage from
streams in times of perennial flow. It is true that by very crude devices and some
slight labor water is held upon the ffelds a little longer than it would otherwise
remain. Practically, however, natural irrigation means simply that man shall rest
satisfied with what nature has done, and that agriculture shall be limited to the moist
lands in river bottoms and around the margins of ponds and lakes. Artificial irriga-
tion, on the other hand, aims as much to keep the water off' the land when it is not
needed as to bring it on the land when it is needed. The utility of artificial irrigation
in a given locality is not limited at all to the area naturally flooded, but only by the
actual amount of water which the stream may contain. Each miner's inch of this
water is equal to the reclamation of a certain number of acres. It is the office of
artificial irrigation to see that the maximum amount of land is irrigated with the
minimum amount of water. The moment that artificial irrigation begins to assert
itself trouble arises with those who depend on natural irrigation and claim the entire
volume of the stream for those wasteful uses which have furnished sustenance to their
crops of native hay and water grasses. In the end one system or the other must
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prevail. Either the water must be used for the greatest good of the greatest number
or the countrj must be abandoned to a few amphibious farmers living in the midst
of cattle and wild beasts. Those who claim the protection of the law in the continued
enjoyment of natural irrigation are no more selfish than other men. They stand
upon their rights as the}^ understand them and are perfectly sincere when they
contend that any interference with the natural flow of the stream results in loss and
consequent injustice to them. They claim that all the water they have had in the
past is actually needed to properly irrigate their land. It is perhaps true that the
water is needed for the kind of irrigation they have practiced. But this in nowise
alters the fact that the issue raised by these conditions involves the whole future of
the country under consideration. The country in Hone}' Lake Basin will be sparsely
or densely peopled, will produce little or vast wealth in aggregate, will linger upon
the edge of semibarbarism or move forward to the enjoyment of a high state of
civilization, according as this question is answered in one wsij or the other.
These issues were raised for the first time in "the big water suit." The time
was favorable for the storage side of the question, since it fell in a period of wet
years when the Tule district was really suffering from an excess rather than a dearth
of water, even when judged from the standpoint of natural irrigation. The advocates
of storage argued that the carrying out of their plans would do the Tule farmers more
good than harm by reducing the winter and spring overflow, when the excess of
water really amounted to a nuisance, and by keeping up the flow of the stream later
in the irrigation season as the result of seepage from the higher lands. In behalf of
the more economical and skillful use of water, it was urged that the Tule farmers
would be still further benefited if they restricted the product of wild hay as much as
possible and raised alfalfa upon their better lands. The difl'erence between one lean
crop of poor native grass and three good crops of alfalfa would add enormously to
the wealth of the Tule district, it was argued. To illustrate, one Tule farmer has an
estate of 3,000 acres. Half of this estate is in sagebrush and of no value except for
inferior pasture. The other half is watered by the overflow and produces about
2,000 tons of wild hay worth, say, ^8,000. With water properly stored and distributed
his sagebrush lands would produce i tons per acre of alfalfa, or a total of 6,000 tons,
worth $30,000. Capitalize this at 10 per cent (which money is worth in this locality)
and it would increase the valuation of the estate at least fivefold. From this illus-
tration, which represents average conditions in the Tule district, it clearly appears
that the Tule farmers are themselves large sufferers in consequence of the vicious
S3^stem of natural irrigation, though the entire communit}" shares in the great loss,
just as it would share in the benefits which might accrue from the more enlightened
forms of irrigation practice.
Before considering the effects upon storage enterprises of ''the big water suit,''
it will be interesting to examine some of the minor judgments in that case.
SOME BEWILDERING DECISIONS.
Indefiniteness is the characteristic of the large majority of decisions which have
resulted from water litigation in Honey Lake Basin. Judgments are rarely expressed
in quantitative terms, and when they are, the language more frequently refers to
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proportions of stream or ditch than to a specific number of miners inches. We
quote from some of the judgments in "the big water suit:"
Defendent Robert Johnston, administrator of estate of Nicholas Lute, deceased, adjudged right to
use \\-aters of stream for irrigation of lands described in his answer, and forwatering stock and domestic
purposes to the extent that they have been heretofore used, as set out in his answer in said cause.
Defendant Charles Lawson adjudged right to use of -waters of Gold Eun Creek in same terms as in
Defendant Johnston's case. [Language identical.]
Defendant D. W. Eidenour awarded waters of Gold Eun in same terms as two preceding defendants.
Five defendants received judgments in identical temis. and it would seem that
none of them was in a position to know definitely what rights he had won as the
price of the lawsuit. The end of the case found them precisely where they were at
the beg'inning.
Defendant VT. X. Cain adjudged sufficient water to irrigate about IS acres of orchard land and for
stock and domestic uses.
Even the amount of land is left indefinite by the use of the word '"about."' and
no definite quantity of water is mentioned.
Eleven defendants in the Johnstonville neighborhood were disposed of as follows:
* * * Adjudicating riparian rights to flow of all waters of stream in natural channels flowing across
their said lands. Right to use of water on irrigable lands is shown on plat filed and marked ' ' Exhibit
A, ' ' by appropriation to amount necessary for production of crops. Each defendant shall return surplus
water diverted to the stream, except such as may be conducted to adjacent irrigable lands to other
defendants. [Two defendants excepted from requirement as to return of water.]
Here is a group of important farms the water rights for which, aside from those
of riparian character, are expressed in the vague phrase, "amount necessary for
production of crops." Who is to say what amount is necessary for the purpose?
Supposing rival claimants assert that an unneces.sary amount is being used, how is
the matter to be settled? By more lawsuits, of course. There can be nothing final
or satisfactory about such an adjudication in a growing country.
Defendant L. AVoodstock: Judgment for sufficient water for 200 acres [which is described] and
for irrigating, stock, and all domestic use thereon.
The judgment goes on to describe the size of the flume in which the water is to
be taken, thereby furnishing some hint as to the extent of the right; but even this
is upset by the latter part of the judgment, which says the defendant may use "said
ditch and flume when same does not interfere with rights of plaintiff's." Who is to
say when the plaintiff's' rights are actually interfered with ? If the plaintiffs, then
there is no doubt that interference will begin at an early date: if the defendants,
then we may predict that there will never be any interference. Nothing is settled
by such a decision. It means another lawsuit as soon as dissatisfaction arises on
either side.
Defendants X. Holmes, Otto Eanker, and J. Van Xotten: Judgment for -50 inches of water to be
diverted by defendants into their ditch at all times when there is water flowing from Susan Eiver into
what is known as the Dill Slough and Little Slough, for irrigation, stock, and domestic purposes on
their several premises and no other. In times when there is more water than plaintiffs need, defendants
may divert and use additional water as they may require.
Here is another judgment of similar character, but even more bewildering:
Defendant Charles Hartson: Has right to divert water of Big Slough for irrigation of [land
described] and for domestic and stock purposes to extent of one-fourth of waters flov. ing in said slough
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prior to May 10 of each year. From May 10 to June 20 said defendant shall have one-fourth of said
water, provided that said one-fourth shall not exceed 50 inches. In times of extreme drought
defendant's one-fourth shall not exceed 25 inches from June 20 to August 1. In addition defendant
shall have all waters turned into said slough by plaintiffs jorior to August 1. After August 1 defend-
ant shall have one-quarter of said waters so turned into said slough. Plaintiffs have right to divert
water for irrigation, stock, and domestic use, and have right to maintain dams and bulkheads and
regula^te flow of water down Van Notten, Dill, and Big sloughs, and to exclude all the waters of the
river from said sloughs from and after May 10 of each year, and to compel waters to flow down main
channel of Susan River from June 20 to August 1. Plaintiffs have right to use sloughs as waterways
for diverson of water from their land. Defendant shall not in any way interfere with exercise of such
rights by jilaintiffs.
Would it be possible to frame a judgment in more indefinite terms? How
could such a judgment settle anything? The interests of these neighbors, plaintifls
and defendants, are diametrically opposed. Each wants the stream to flow in a
different direction, and the season's crop is staked upon the result. Under such
circumstances there can not possibly be an agreement as to what constitutes "one-
foui'th" of the water. The actual result of this case was a fierce quarrel, on the
merits of which the community was divided. When the defendant lifted his headgate,
the plaintiffs shut it down. There was shaking of fists and brandishing of shotguns.
Then came the lawsuit. The defendant won, but it was immediately announced that
the plaintiff' would bring another suit. Neither the quarreling neighbors nor the
court which tried to adjust their grievances is to be blamed for the unhappy state
of affairs. The fault is in the law on which the California irrigation industry is
founded.
The ju.dgments quoted are not exceptional, but representative of the entire list.
If we took up each one separately we should find nearlj^ all of them inconclusive and
incapalile of being carried out to the satisfaction of both parties, taking human
nature as it is. They are decisions which do not decide—which not only invite more
lawsuits, but practically compel them. In this connection it should be remembered
that the law provides no method for the distribution of water under pul)lic authority.
Each man is a law unto himself until somebody takes him into court, and he emerges
from that tribunal no wiser than when he went in.
THE STIPULATION AS TO STORAGK.
We come now to the vexed question concerning the use of the surplus waters of
Susan River as between the storage enterprise and the farmers of the Tule district.
The stipulated judgment in this case, as condensed bv those who searched the record
for the purposes of this report, reads as follows:
Defendants B. H. Leavitt and C. C. Hutchison: Defendants to have right to store and use waters
of Susan River from March 1 to July 1, providing 1,000 inches of water are permitted to flow in the
channel of Susan River immediately above the mouth of Willow Creek. During the remainder of the
year defendants may use and stoi-e all waters in excess of 250 inclies flowing at point aforesaid. Pro-
vides methods of measuring water in case of dispute as to the amount flowing at mouth of Willow
Creek. Fixes limit of evaporation and loss of waters stored in reservoirs at head of river, in passing
from said reservoirs to Lake Leavitt, at 10 per cent.
It was belie\'ed by the defendants in this case that their success in obtaining this
stipulation marked the beginning of a new era in the irrigation development of Ilonev
Lake Valle}'. The Tule district had yielded its right, in the view of the plaintiffs, to
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the entire waters of Susan River, except 1,000 inches from March 1 to July 1 and
250 inches from July 1 to March 1. As the appropriations above Willovr Creek are
comparatively insignificant, and as nearly all the water taken to satisfy them is used
in such a manner as quicklj" to find its way back into natural channels, the plaintiffs
thought they were henceforth secure in the possession of nearl}' all the water descend-
ing from the large and valuable watershed of Susan River. This constituted the
foundation of a magnificient enterprise which might readily hope to reclaim between
.50,000 and 75,000 acres of land and create a communitv several times as large as the
present population of Lassen County. The battle between natural irrigation and
artificial irrigation seemed at that moment to have been won for the latter so far as
the all-important water rights were concerned. The phrase "store and use" was
interpreted b}' the plaintifis to confer the right of diversion equally with that of
storage, provided the stipulated minimum of 1,000 inches and 250 inches at difi'erent
seasons, respectively, was permitted to flow down to the tules. A point of measure-
ment was fixed, but no point of diversion was either fixed or forbidden, and the law
gives large latitude on this scoi'e. From the day the judgment was recorded almost
to the present time construction has gradually proceeded under the rights which the
plaintiff's and their successors supposed this judgment had conferred upon them.
Since it was rendered the system has twice changed hands, and on each occasion this
stipulation was regarded as the most valuable item on the list of assets. Events have
proved, however, that the most important judgment ever rendered in the histor}' of
Honey Lake litigation is open to attack. This is a matter of grave consequence not
only because of the large investments which were predicated upon the judgment, but
still more on account of the homes and farms since created and resting upon the same
foundation.
THE BUILDING OF THE " COLOXY DAM."
In November, 1897, the successors in interest of the plaintiffs in this case began
the construction of a substantial dam at a point on Susan River 200 feet below the
mouth of Willow Slough, which now conducts nearlj' all the waters of Willow Creek
into the river. The dam is considerably above the old mouth of ^^'illow Creek,
which is now a dr}' channel except in seasons of unusual flood. To complete the dam
and render it effective it was necessarj' to build extensive levees on the north side of
the river and to provide outlets into a cross slough in order to relieve the pressure
on the structure. A large outlet canal was constructed for a distance of about 1
miles. The work was mostly finished b}- the spring of 1898. the total cost being
about $12,000.
Although the proposed construction had been wideh' discussed throughout the
valley, both in the newspapers and in public meetings, the builders heard but little
opjDositiou to the project. Certainlv no injunction was served upon them. As soon
as it was attempted to put the new works into use. however, the farmers of the Tule
district protested that the new dam interfered with their rights. The^' asked the
court for an injunction restraining the use of the dam, and brought suit to have it
condemned as a nuisance and removed. The ease was argued on demurrer and
decided in favor of the defendants. Pending the filing of a new complaint the Tule
people appeared in force and removed the flashboards from the dam. claiming to act
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upon the advice of their attorney. The defendants replaced the flashboards, their
opponents took them down, and the process continued for some time, varied with
occasional threats of more aggressive action on both sides. The result was that the
dam was never used, except for a few hours. The case was finally tried in July,
1899, and judgment, as condensed for this report, was rendered as follows:
Declares dam near mouth of Willow Creek a nuisance and enjoins its maintenance by defendant,
as it is now and has heretofore been maintained and used.
This decision was so unsatisfactor}' to both sides of the controversy that both
appealed to the supreme court. The plaintiffs wanted the dam removed and the
judgment ordered nothing of the l<ind. The defendants wanted their rights inter-
preted and to be told how, if the dam was not built in accordance with the stipulation,
it could be made to accord with it, thereb}^ giving them the benefits of the water to
which they supposed they were entitled without intiicting injiiry upon their neighbors
Vjelow. The decision shed no light on these questions. The dam was a nuisance, but
it could remain. It could not, however, be maintained "as it is now and has hereto-
fore been maintained and used." As we have already seen, it has practically not
been used at all. Those who built it had thought that the actual use of the dam
would furnish the real test as to its compliance, or failure to comply, with the letter
and spirit of the stipulation.
The case is one of much importance to the irrigation industry of Honey Lake
Valley. It is also interesting because of the light it throws upon irrigation law and
practice in California, and the judicial decisions based therepn. For this reason it
seems worth while to give the merits of the controversy, as they appeared in the
testimon}^ and otherwise, from the standpoint both of plaintift's and defendants.
MERITS AND LESSONS OF THE CONTROVERSY.
A few months subsequent to the rendering of the stipulated judgment the
plaintiffs in the case sold their interests in the system to Mr. Edward T. Purser.
He carried on the work of construction over a period of four years, devoting his
expenditure mostly to the increase of reservoir capacities. In 1897 he disposed of his
interest to The Associated Colonies, a New York corporation. After a careful stud}^
of conditions existing in the valley, the officers of this company realized the startling-
waste of water resulting from the separate operation of many diliercnt ditches and
the large gains which might be made b}'' all concerned if the water supply could be
handled as a whole. To this end they proposed to put their own system on the basis
of a cooperative company, so that the ownership of the water and land might be
forever united, and to invite the entire comnuniity to participate in the undertaking.
Meetings were held throughout the valley and committees appointed to represent
various interests and communities. The project was cordially approved \)\ many of
the oldest appropriators, the argument being that by consolidating all rights and
works in one cooperative company it would not only be possible to administer the
existing supply nuich more economically and harmoniously, but that all would be
benefited in addition by the storage of waters which were being wholly wasted.
The scope of the proposed operations was well evidenced by the makeup of the board
of directors of the cooperative company. These represented the following towns
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and neighborhoods: Susanville, Johnstonville. Buggytown. Standish. Milford,
Amedee, and the Tule district. It was believed that a board as representative as this
would be able to protect the interests of all localities and avoid social friction and
litigation, with resulting prosperity for the valley's irrigation industry as a whole.
The subscriptions for the stock of the new company were encouraging in amount
and character.
With every apparent sign of enthusiasm and good will the reorganized system
set out upon its career. A definite programme of construction, looking to the
gradual increase of the water supply and the irrigated area, had been worked out
and discussed at all the public meetings. The first step in this programme was to
build the dam on the lower part of Susan River to provide for the divei-sion and use
of flood waters in accordance with the stipulation already quoted. The results of this
first step have already been described in our account of the later lawsuit. It was
not a case where all the virtue and all the justice lay with one side, and it may there-
fore be worth while to speak of the merit of the controversy as it appeared to the
contending parties.
Those who built the dam supposed they had a right to take all the watei's of
Susan River, either by storage or by diversion, with the exception of 1,000 inches
from March 1 to July 1, and 250 inches thereafter, which had been expressly reserved
for the Tule district. It was clearl}- understood that the measurement must be made
immediately above the mouth of Willow Creek. The employees of the company
were instructed to treat Willow Slough as the true channel of Willow Creek for this
purpose and to measure the river above the mouth of the slough, permitting the
required amount of river water, together with the entire flow of Willow Creek, to
pass the dam. The measurements of water at this point during the spring of 1899
are given in an earlier page of this report. They show that even in a year of consid-
erable drought there was a surplus available for the dam and' its new canal at that
point. There was a reason of the highest engineering importance why the dam
should be located below the mouth of Willow Slough. This reason is found in the
fact that Willow Slough is a natural canal, furnishing a coutiection between the river
and a sj^stem of proposed reservoirs on the north side of the valley. By making use
of this natural canal the construction of an artificial waterwav for a long distance,
through a difiicult country, was avoided. Since the California law distinctly provides
that stored waters may be mingled with a natural stream and then taken out, and
since there was no legal restriction governing the point of diversion, this engineering
reason was regarded as conclusive as to the location of the dam.
On the other hand, it was recognized that the building of the dam at this point
might be misunderstood, and that a structure so located might readih" be used so as
to inflict serious injurv upon farmers living lower down on the river. But the
enterprise was regarded as essentially a public undertaking. It had been organized
with the approval and assistance of all elements of the community. It was believed
that the dam could be operated in such a way as to benefit all and injure none, and it
was expected that the result would be general confidence and respect for the enter-
prise. The dream proved Utopian. The dam, as built, intercepted the entire flow
of Willow Creek. It might, then, be used to deprive the Tule settlers of every drop
of water except 1,000 inches. In this case their homes and farms would be desolated
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and the fruits of many years' labor be lost. With the first sign of dissatisfaction the
inischief-makei's on both sides saw their opportunity. It was hinted to the Tule
people that Willow Creek and Willow Slough were entirely diti'erent streams, and
that if they received their quota of Susan River water as measured immediately
above the mouth of the okl creek the}' would have no cause to complain. As the
tension increased the intention of the company- to treat Willow Slough as the proper
point of measurement assumed the proportions of a defiance and was later set up in
the defense on behalf of the dam. Nothing further was needed to confirm the
suspicion of the Tule farmers that their fortunes were menaced by the policy of
the new company, and that they were face to face with a struggle for life. The
foolish words were not all on one side. Those who sympathized with the Tule
farmers hinted at the efficac_v of dynamite, and the farmers themselves later attacked
the dam and removed a part of it. Their attorne3^s sought to destroy the value of
the former stipulation by asserting that the phrase "to store and use" limited the
company's rights to simple storage and prohibited diversion. This interpretation
they sought to narrow so that storage itself was limited to one or two reservoirs
liegun in 1893, and to the theory that even these could be filled and emptied but once
each year. This would have meant the destruction of the foundation on which the
entire enterprise was based. Thus on both sides the controversy became one of life
and death. This was the unfortunate outcome of the cooperative effort to utilize the
water supply in a manner to secure the largest measui'e of justice and prosperity
for all.
The plan was based on common sense, but the laws did not permit of its realization.
Had the stipulation been so definite that it could not be questioned, and had there
been a system of public administration under which no works could be undertaken
except with the approval of State authoi'ity, this costly and demoralizing incident
would not be a part of the valley's history.
CONTRACTS OF IRRIGATION COMPANIES.
Contracts to furnish water have been extensively made in the basin by the various
companies which at one time or another sought to develop the water supply. As
most of these enterprises failed, there has been little litigation on the subject. But
one interesting case ma}^ be cited which goes to show that the present laws and
practice are no more favorable to this kind of development than they are to small
private ditches.
In tlie case referred to the plaintiff' was a farmer taking water from the prin-
cipal irrigation system in the valley. In a year of general shortage, owing to the
light snowfall in the mountains, he claimed that his crop had been materially dimin-
ished because the company had undertaken to oversell his supply. It was asserted
in the complaint that only 1,600 acres had any legal right to receive water from the
system, while over 4,000 acres wei'e being served. No definite amount of water was
promised ])y the contract. The expression was: " Sufficient water for the annual
irrigation of the tract of land particularly described." There was therefore no
means of l)ringing the matter to the test of actual measurement or of deciding what
constituted "'sulficient water,*' except by going into court.
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The compaii}' answered in part by quoting the following provisions of the con-
tract itself:
It is understood and agreed that, if in any one or more years the supply of water in said irrigation
system shall be inadequate for the proper irrigation of all the lands for which the party of the first
part may have agreed to supply it, then in such case the priority of such grant and agreement shall
give no priority of right as against those having similar agreements, although of later date; and in the
event of such inadequate supply all parties having agreements similar to this with the party of the first
part shall be entitled to receive water pro rata; that is, the party of the second part shall be entitled to
receive the same quantity of water per acre for the land above described as others receive per acre for
their lands and no more.
On this point the compan}' offered evidence to show that the owners of over 6,000
acres had bought and paid for similar water rights prior to the plaintiff. One other
material point in the contract was as follows:
That it is understood and agreed, that, if from any cause the said irrigation system shall during
one or more years be inadequate to furnish a sufficient supply of water to produce a crop upon said
land of the party of the second part, the party of the first part shall not be liable for any damages
which may result from such insufficient supply.
The judgment of the court in this case was as follows:
Plaintiff has right to demand and receive from defendant sufficient water from its system to
thoroughly irrigate all crops annually grown (on lands described). It is ordered that defendant fur-
nish no water to irrigate any land in excess of 1,600 acres from its irrigation system in any year until
plaintiff's lands are fully supplied with water. Defendant enjoined from furnishing water in excess of
said acreage before mentioned. Seven hundred and fifty dollars damages and costs to plaintiff.
To the defendant company the provisions of the contract seemed very clear. In
view of the decision, however, it would appear that the present law and the manner
of its interpretation furnish ver}" little protection for tbose who make investments of
this character.
THE NEEDED REFORM OF CALIFORNIA LAWS.
The evils of the California irrigation laws, as clearly disclosed by the experience
of Honey Lake Basin, ma}^ be briefly summarized as follows:
1. TJie laxness of tJie method of appropriation.—This results in the overappro-
priation of streams to a preposterous degree, in the posting of important notices
in obscure places, in the keeping of public records difficult of access and almost
wholh' indefinite as to the actual status of existing rights, and in demoralizing and
interminable strife between different users of water from a common source.
2. Tfie failure to ascertain the character and extent of wetter mpjjlies hy imhlic
authority.—Without such official data there can be no safe foundation for further,
development and no intelligent appropriation of water for any purpose.
-5. The failure to assert pvMic authority over the construction of irrigation.
v^orTcs.—This results in the building of dams, canals, and reservoirs which may be
contrary to public policy and a menace to life and property.
If.. Thefailure to provide just methods for the distrihution of vKiter under jyuljlic
authority.—This leads to bitter struggles among the neighbors to obtain sufficient
water for the satisfaction of their rights as the}" understand them.
5. The lack ofany method ofestablishing the reasonahle duty of water in different
localities.—Without an agreement on this subject there is no basis for an intelligent
decision as to what constitutes "beneficial use."
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6. The confmion resulting from the recording of ap2yroj)riation8 Ijy counties
rather than hy streams.—This is especially unfortunate in places where important
streams flow from one county into another, but everywhere it is desirable to have
the appropriations upon each stream brought together upon the records. The reason
for this is so obvious as to call for no discussion.
7. TJie failure to provide a method for settling disputes among water users less
costly and more expeditious than a resort to the courts of law.—In the petition to the
Secretary of Agriculture, which resulted in the present investigation, it was well
said: "•Great sums have been lost in irrigation enterprises. Still greater sums are
endangered. Water titles are uncertain. The litigation is appalling."
The foregoing enumeration does not include all the evils arising from the
present laws. There is another class even more fundamental to be mentioned later.
But every one of the evils so far mentioned may be cured hy such a system of
administration as exists in other States of the arid region. It seems strange that
California, ranking first among her sisters in the irrigation industry, should be far
behind States having less than one-tenth her population in this respect. The fact is
due to the early predominance of minjng over agriculture, as evidenced by the
decision of Chief Justice Murray, which has been quoted. Mining diffused the
spirit of speculation throughout the economic life of California. The peculiar
conditions which surround the agricultural industry were not appreciated, and the
people were to learn their needs through suffering and experience.
Turning from this Empire State of the West to W3"oming, we may biing into
contrast with the California laws a system of administration which is not a theory,
but a practice.
Wj'oraing came into the Union with an irrigation law which provided for a
State engineer and a board of control, and for water divisions corresponding to
natural hydrographic districts. A superintendent is placed in command of each
district. These divisions are then organized into several subdivisions, with a water
commissioner over each. In division No. 1 there are fourteen subdivisions; in
division No. 2, six; in division No. 3, two; and in division No. 4, three. The four
superintendents of the water divisions constitute the board of control, over which
the State engineer presides. Thus the smallest ditch on the remotest stream in
Wyoming is brought into close and intimate touch with the central authority at the
capital of the State. Here complete records of all appropriations and all adjudica-
tions are kept, and to this same central authority must come all applications for new
rights. No appropriation can become actually operative until the State engineer's
office has passed upon it and determined that the water is available to meet the new
demand. Not only so, but the same authority passes upon the works to be built,
and must know that they are of proper character, and that the proposed construction
will conform to public policy, before it will issue the necessarv permit. It will be
readily seen that such provisions eliminate at a stroke manj^ evils which have
furnished the 1)asis for litigation in California and manv risks which have over-
whelmed irrigation enterprise with disaster. But this is by no means all the good
accomplished by the Wyoming system of administration.
It is the business of the State engineer and his assistants to thoroughlv explore
the water resources of the State. Streams are regularly gaged, and the results shown
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by a system of charts and diagrams exhibiting the variations in the stream at different
seasons of the ^'ear. . Flood watei's and storage possibilities are also closely investi-
gated, and enterprises of this character may be undertaken with a degree of safety
not possible when it is necessai'v to rely wholly upon the reports of private engineers.
This thorough study of water supplies furnishes a foundation upon which appro-
priations may be based. Another very important feature of the AYyoming law is
that which provides for the adjudication of rights on the basis of actual beneficial
use. The constitution adopted when Wyoming was admitted to statehood provided
for a careful review and readjustment of all appropriations, and compelled those who
were using public waters to show that they were applying them economically and
usefully, or to renounce their claim upon so much of them as they were wasting.
Priority was scrupulously recognized, but waste was forbidden and efficient means
taken to prevent it.
One of the most important reforms effected by the Wyoming law concerned the
distribution of water. The commissioners in charge of the twenty-five subdivisions
are placed in absolute authority on this score. They and their assistants are vested
with police powers, and it is their business to patrol the canals and see that the law
is rigorously enforced. There is here no opportunity for one neighbor to interfere
Avith another's headgate. The water commissioner knows the appropriations which
have been allowed and the order of their priority. He alone has any right to handle
the headgates and direct the course of th.e waters. He is responsible for the delivery
of the supply and for its measurement. Complaints seldom arise ijecause very little
has been left open to dispute, but when they do they are not filtered through the
courts, but placed immediately before the board of control. This is -a body composed
of irrigation experts and practical irrigators who have been supplied with every
facilit}' required for the work of administration. There ma}- be an aj^peal to the
courts, but it is very seldom taken, since everybod}' knows that the board of control
is best suited to deal with the subject and that the entire water system of the State is
built on the foundations of eternal justice.
The settler who makes his home in Wyoming and the investor who places his
money there both know at the beginning the matter and extent of their rights, and
they know that these will have the fullest protection. In California neither the set-
tler nor the investor can possibly know the precise nature and extent of his rights
—
the}' can only know that they are likely to be involved in lawsuits and that the
final result must be the survival of the fittest, fitness being determined by the ability
to meet the expenses of litigation. And yet the natural conditions for irrigation
development are infinitely more favorable in California than in Wyoming. The
iifference is simply a code of laws. It would be moderate to say that if the Wyoming
iaws could be bodily transferred to the statutes of California the fact would be worth
millions of dollars every year to the latter.
PRIVATE OK, PUBLIC OWNERSHIP OF "WATER.
In California, water is private property. Once appropriated, it may be used for
any purpose to the extent of the ditch or flume constructed for its reception. It may
be sold or rented. It may be used first at one place and then at another; first for one
purpose and then for an entirely different purpose. It is absolutely the property of
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the person who acquires title to it, as much as his horse or cow. and the puV)lic has
no more concern with it than with any other commodity belonging to a private
individual, except that where water is appropriated for "sale, rental, or distribution"
the public has retained the power to fix the rates at which it shall be disposed of.
This would be unfortunate enough if it applied only to those who had acquired title
under some semblance of beneficial use, but the California doctrine of private water
ownership does not stop there. Riparian owners are entitled to "'the natural and
usual flow of all the water, unless where the cfuantity has been diminished as a
consequence of the reasonable application of it by other riparian owners," and such
reasonalile application" includes "a reasonable use of the waters of the stream for
purposes of irrigation." True, one part of the State code says that "the right to
the use of running water flowing in a river or stream or down a canj^on or ravine
may be acquired by appropriation." But another part of the code distinctly provides
that the rights of riparian proprietors are exempted from the operations of this law
of appropriation. In its decision of the famous case of Lux v. Haggin, from which
the above interpretation of riparian rights is taken, the supreme court of California
laid great emphasis upon the fact that the rights of appropriation conferred by the
code could not and did not afl'ect riparian rights as established b}' the English common
law. The California statutes, and all the decisions based upon them, make riparian
rights paramount to rights acquired by appropriation and actual beneficial use. This
amounts to carrj'ing the doctrine of private ownership to its last extremit}'.
The experience of other States and of all foreign countries has demonstrated that
this doctrine is untenable in arid lands. It is recognized that water is a form of
natural wealth, which in the best interests of society must never pass beyond public
control. World-wide experience and world-wide authorities agree that there can be
no private interest in water save that which inheres in actual beneficial use. The
community has an interest in every drop of water which enters at the headgate or
escapes at the end of the canal. This is so because in an arid land the extent of the
water supply is the measure of the countrj-'s possible wealth and of its abilit}' to
support the social and economic structure. To a ver}'' marked degree water control
must be socialistic in its nature. This has been recognized in the legislation and
plans of administration adopted in other States and countries. Where the most
enlightened laws prevail title to water rests not in individuals, but in the lands to
which it was originally and perpetuall}' dedicated. Land and water are treated as
inalienable. The one can not be disposed of without the other. There can no more
be traffic in water than in sunshine or air. All three are alike essential to the existence
of human and vegetable life in arid lands. A monopoly of one of these elements
would be as inimical to the public good as a monopoly of either of the others. Air
and sunshine are diffused without human effort. Water must be controlled and
directed, and since there is much less than enough to suppl}" the demand there must
be laws providing for the protection of those who have acquired the rights to its use.
But these laws must recognize the paramount public interest and must see that it is
distributed with the same scrupulous regard for the inherent rights of humanit}' as
the scanty provisions of a besieged city. Such is the doctrine of the most enlightened
communities which hav« dealt with irrigation. To hold to the private ownership of
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water is to say that an arid land shall remain a wilderness or that its people shall bear
the yoke of servitude. The one result would be destractive of industry and commerce,
the other of the best ideals of civilization.
All the evils of the California practice enumerated at the beginning of this
section may be speedily cured by a proper system of administration, but the more
fundamental evils arising from the vicious doctrine of private ownership of water can
be reached only by heroic treatment. The only remedy suggested by the supreme
court of the State is the assertion of the right of eminent domain, under which riparian
titles could be condemned and taken for public uses upon payment of just compensa-
tion. While other methods might be suggested, a remedv even as costly as this
would prove a good investment.
THE LARGER IRRIGATION PROBLEM OF THE BASIN.
While a good system of administration would eliminate nearly all friction and
litigation among water users in Honey Lake Basin, and to that extent furnish
encouragement for future enterprises, it would not of itself solve the large irrigation
problem of the valley. There are now about 2U.000 acres in cultivation under ditches.
This is practically the limit of the area that may be reclaimed by small works depend-
ing upon the perennial tiow of streams. The larger problem is concerned with the
reclamation of a great area of sagebrush lands extending from the foothills of the
Sierra Nevada ^Mountains to the neighborhood of Pyramid Lake, in Nevada. This
district includes more than 200,000 acres of arable land. AVhat portion of it would
be actually susceptible of irrigation, in case the water supplies of the region were
developed to their fullest capacity, has not been definitely determined, but the area
which might be reclaimed under these conditions would make homes for manv
thousands of people and support a very considerable railroad and commercial tratEc.
THE FAHiUBE OF PAST ENTERPRISES.
The opporttmity which exists here for large enterprises has not failed to attract
the attention of the public in the past. There have been several periods of active
effort during the j)ast twenty years. This is the significance of the vast claims which
have been noticed in earlier pages of this report. The scene of these efforts has
included all the large soixrces of water supply—the headwaters of Susan Eiver, Eagle
Lake. Balls Canyon. Long Valley, and Skedaddle Creek. A conservative estimate of
the investment represented by all these undertakings would be 8500,000, and perhaps
double that sum would be no exaggeration if the interest accumulation were included.
For all that expenditure not more than 5,000 acres are actually irrigated from the
systems which svere begun, so that it might be said that for each acre irrigated by
these undertakings from 8100 to 8200 was spent in cash. In view of the fact that
the average first cost of irrigating land throughout the arid region, as shown by the
census of 1890, was 88.15 per acre, this would argue that there have been serious
miscalculations or unusual disasters to contend with in Hone}' Lake Basin. Such is
the actual fact. Of the many large enterprises projected or undertaken only one
has anything substantial to show for the results. Even this is far from completion
and groaning heavily under the burdens imposed b}- unfavorable conditions.
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The failure of past enterprises was chiefl}" due to two facts. In the first place,
everything-' was undertaken without sufficient knowledge, since the State has left its
citizens wholly in the dark regarding the irrigation industry. Without scientific
investigation of water resources and intelligent public supervision of projected
works, the tempting opportunities for reclamation and settlement ofiered b}'
the natural conditions of this basin i^roved simply an invitation to disaster. Larg-e
sums were expended in trying to get water from sources and by methods which
were problematical at best. Costh' earth dams were erected where they could not
hope to withstand the first flood. The result was peer .iary loss for investors and
disappointments and hardship for settlers. These misfortunes, which would have
been prevented b}' a system of administration like that of Wyoming, gave the
country a bad name and injured the entire community.
In the second place, it has proven extremely difficult to command large capital
for the irrigation industr}'. This is due in part to the uncertainties arising from the
California law, but yet more to the ill repute of irrigation securities in general.
These enterprises require large sums and, even under the most favorable conditions,
the returns are likely to be long delayed, since much time is necessaril}^ consumed
in establishing the industrial economy of a new country- and bringing it to a point
where it ma}' pa}' regular dividends to capital. The results of private investment in
this field have been such as to lead man}' conservative men to favor some form of
public enterprise, though opposed to this method in other lines.
But in spite of past failures the rich lands of Honey Lake Basin must be
reclaimed. The territory is needed for the homes of men and the desert must be
made to give place to the field, the garden, and the orchard. It will be profitable to
examine the several methods by which this might be accomplished and to consider
which of these is best adapted to the situation.
THE WATEB-RIGHT SYSTEM.
Nearly all the enterprises thus far undertaken in the basin have been planned on
the familiar lines providing for the sale of water rights and the collection of annual
rentals. The price of rights ranged from $5 to ^10 per acre and the water rentals
from ^1 to ^1.50 per acre. Those who planned companies in this way expected to
recover their entire investment, and perhaps more, from the sale of water rights.
In that event the annual rentals would pay dividends on fictitious capital besides
meeting the maintenance charge. Pleasing as the plan looks on paper it has never
produced the expected financial returns. It has now been swept away by the decision
of Judge Ross, of the United States circuit court for the southern district of Cali-
fornia, rendered in the famous San Diego case. The conclusion is that there can be
no such thing as a water right in the sense that these companies and their consumers
luiderstood it. Landowners having property under an irrigation canal have an
inherent right to demand water from that canal by tendering the price of it. This
price must be fixed on the basis of reasonable interest upon the actual investment.
The price is subject to review and revision by the comity board of supervisors, who
can not, howevp", fix it at less than 6 per cent nor more than 18 per cent interest on
the investment. This would usually mean the minimum amount, which is hardly
sufficient to tempt investment into this unpopular field. Furthermore, the provision
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for giving the supen-isors the power to make the rate? is open to many objections.
It is hardly to be expected that Honey Lake Basin will be reclaimed by this method.
THE COOPERATIVE CANAL.
The cooperative company, chartered to furnish water exclusively to its own
stockholders and operated with no expectation of dividends, is free from most of the
objections which attach to private canals. Theoretically, at least, it supplies water
at actual cost and imposes no hardshijDS upon the consumers. But there is the same
diificulty in commanding large capital, and it is gravely to be feared that the natural
limitations of this method will not permit of its application to gi'eat undertakings.
If the bonds of such enterprises could be readily floated at low interest, and if popular
initiative could oe trusted to evolve administrative methods equal to the needs of
such a system, this would furnish a happy solution of the larger irrigation problems.
But the truth is that both the cajDital and the management necessary for such under-
takings are extremely difficult to command in cooperative enterprises. Where it is
only a question of building a small local ditch the case is entirely different.
POSSIBrLITIES OF THE CAREY LAW.
Oddly enough, California has thus far declined to accept the grant of 1,000,000
acres of arid j)ublic land offered by the Carey law enacted in 1891. The provisions
of this act are much more favoi'able to irrigation development than the land laws
which have been utilized in Honey Lake Basin—that is, the homestead law and the
desert-land law. L'nder the Carey act. if supplemented with appropriate State
leo-islation. the irrigable lands in Honev Lake Basin could be withdrawn from settle-
ment. The State would then advertise for bids of construction companies desiring
to build the necessary works to reclaim these lands. If the Wyoming example were
followed, the construction company would look for its return to the sale of shares in
the canal, which is based upon a cooperative basis. The price of the land would be
fixed at 50 cents per acre. The State would tix the maximum price which could be
charged for water shares. In Wyoming the maximum price iixed has varied from
SlO to S16 per acre, so that the settler pays from 810.50 to §16.50 per acre for water
and land. He is then joint owner in the irrigation works, and in the end the entire
control passes into the hands of himself and his neighbors. This plan is a great
improvement over the past methods from the financial standpoint. For all practical
purposes, the entire tract of laud to ])e reclaimed serves as the basis of security for
the capital employed in the work. This is so because the land office will permit
entries on this tract only from those who bring evidence that they have contracted
for the purchase of shares in tHe canal. Thus, those who furnish the capital know
that these lands can not be occupied except as the capital is repaid with whatever
profit is permitted by the maximum price fixed by the State. In arriving at this
maximum the State must take all contingencies into consideration and allow a price
sufficient to reimburse the investment, otherwise no construction company will
undertake the work. This plan also disposes of any vexations which attach to the
homestead and desert-land laws and which have proven equally unsatisfactory to
settlers and to irrigation companies.
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STATE AND NATIONAL "WORKS.
The most popular method of reclaiming these arid lands would be to have the
National Government do the work and foot the bill. The theory that "a national
debt is a national blessing" still widely prevails and is especially popular in the
locality where it is proposed to expend the proceeds of the debt. If the policy of
national works is to be adopted—and it must be admitted that it has gathered strength
rapidly in recent years—it might well be applied to Honey Lake Basin. Even if
goodly appropriations should be inaugurated at an earl}" day, many beautiful valle3^s
would have to wait long for their turn to come. Honey Lake Basin, hidden away in
the pockets of the Sierras and off the line of transcontinental ti'avel, might be expected
to wait indefinitely.
State works of reclamation are quite as feasible as national works. So far as
this locality is concerned, it is to be feared they are also quite as remote. Taxation
of the entire State for the benefit of particular neighborhoods would meet with
severe opposition. There is no doubt that it could be justified on the highest public
grounds, but it requires a broad view to see that this is so, and broad views on this
subject are not likely to be entertained in a State having so large a percentage of its
population dwelling in localities only indirectly benefited by irrigation. State
appropriations for storage enterprises, if realized at all, are likely to be expended in
localities immediately tributarj^ to important towns and transportation lines and not
at the back door of the Sierra Nevada passes.
The conclusion is that Honey Lake Basin can only be reclaimed at an early day
—
say within ten or twenty j^ears—as the result of laws which shall make investment
safe and profitable, or which shall permit the people to tax themselves intelligentlj'
and efl'ectivelv for their own benefit.
HOPE IN THE DISTRICT SYSTEM.
There has been no more notable failure in the history of California development
than that of the irrigation-district system. It is perhaps also true that there is no
better hope of salvation for many localities than the district system, if it be perfected
in the light of experience. This brave effort to water the fertile lands of California
and make them ready for a future population failed because of its administrative
weakness and the difficulty encountered in raising promptly, and on favorable terms,
the ver}" large sums of capital required. It is pei'fectly feasilile to eliminate both of
these difliculties. A competent State engineer and board of control could pass
intelligently on the need of Avorks in a given locality and determine what should be
their character and what their reasonable cost. The same official body could exert
its influence and power in supervising the details* of administration in each local
district. It would be equally easy to surmount the financial difficulty. The State
could well afford to pledge its own credit in support of the district bonds. It could
sell its oAvn bonds readily at 3 per cent interest, depositing in its treasury the 5 per
cent l)onds of the district and making the difference in interest paj- all the expenses
of administration. It would then be no longer necessary for the district financial
agents to hawk their securities in the money markets of the world, selling them at
all sorts of prices or exchanging them with contractors for doubtful consideration.
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Both the money and the brains, which the district system has lacked, would thus be
supplied. The State would risk nothing in the operation: the districts would gain
eveiythiug. The burden of taxation would rest where it belongs—on those who are
to receive the benefits. There would be no weary waiting of years for State or
Federal schemes to materialize and to reach those remote neighborhoods which have
few citizens and fewer outside friends. There would be no more heart-breaking
private enterprises dealing with undertakings beyond their grasp.
Let us apply this principle to existing conditions in Honey Lake Valley. Sup-
pose there are 1.50.000 acres to be irrigated without crossing the line into Xevada.
A high estimate of cost when the work is done upon a large scale would be 85 per
acre, or a total cost of 8750.000 for work alone. It would be necessary to purchase,
either by negotiation or condemnation proceedings, most of the existing canals and
all riparian rights. Probably this could be done for less than §500,000; but it is
weU to add 8250,000 for contingencies. This brings the sum total to 81.500.000. or
a bonded indebtedness of 810 per acre. This debt would rest not alone upon the
agricultural lands, but also upon all other real property in the district to be benefited
by irrigation and the growth of population. The annual interest charge would be
875.000, to be collected from all the lands at the rate of 50 cents per acre. Another
50 cents would probably meet the cost of administration, making the annual assess-
ment for all fixed charges 81. Under the district law. as recently amended, districts
may simply pay interest for the first twenty years, and begin the accumulation of a
sinking fund with the twenty-first year. The bonds run forty years, so that there is
another twenty years for the payment of the principal of the debt. The debt of 810
per acre can be retired at the rate of 50 cents per acre each 3-ear. beginning with the
twenty-first, which, added to the fixed charges, calls for 81.50 as the total assessment.
This could impose no hardship upon the landowners, especially if the national laws
be revised so as to cut down the entries to 10 acres, or to 80 acres, at the most.
In the foregoing figures liberal allowances have been made for each item. It is
quite possible that the debt could be kept down to 87.50 an acre, or even 85 per
acre. The entire construction fund need not be expended at one time. The situation
is peculiarly favorable to the gradual extension of works. They could be extended
each year to meet the growth of settlement, and the money not employed in the
works covdd be placed at interest so as to relieve the taxpayers of that portion of the
burden. The manner in which settlei's have rushed to the valley when large works
have been projected in the past, and the fact that there is perhaps not one instance of
failure on the part of farmers who have actually had water for their land, go far to
prove that under such a system of public works the people could cheerfully meet the
financial demand which would be made upon them and realize satisfactory returns
for themselves. Of the various methods suggested for reclaiming Honey Lake
Basin, the district system, with such revision as has been suggested, is probably the
best.
CONCLUSIONS.
After this extended study of the conditions presented by Honey Lake Basin, and
of the operation of water and land laws. State and national, we are prepared to
suggest some of the conclusions to which we are inevitably led.
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1m the first place, it is plain that here is a region now sparsely populated, and that
sparse population contending- among themselves for the precious water which is the
life blood of their homes and farms, which might readily sustain tens of thousands.
In the second place, it is equally plain that development has reached and perhaps
overstepped its limits under existing laws and methods.
If, then, there is to be progress in the futui'e, and if the potentialities of this
splendid valley are to be realized and placed within the reach of those who need them,
the laws which now operate to repress and discourage enterprise must be changed
and the measures essential to larger progress must be provided.
To a very large extent the work of reform and of constructive legislation which
is needed is wholly within the power of California itself. There are important things
to be done by the National Government, but these are comparatively simple, and
would naturally follow upon the adoption of a vigorous State policy. The most
important steps that might be suggested to the State are these:
1. Creation of the office of State emjineer.—The duty of this official should be as
follows:
(r/) To make measurements and calculations of the discharge of streams from
which water shall be taken for beneficial purposes, beginning with streams most
in use.
(5) To collect facts and make survcA^s to determine the most suitable location for
constructing works for utilizing water, and to ascertain the location of the lands best
suited for irrigation.
{e) To examine reservoir sites and report to the State all facts ascertained,
including, wherever practicable, estimates of the cost of proposed irrigation works
and improvements.
id) To make plans looking to the apportionment of the State into several grand
divisions based on hydrographic lines as a foundation for a system of administration.
(e) To make annual reports to the governor covering the operations of his
department and recommendations for needed legislation.
The State engineer should have power to employ such assistance as he may need
in the performance of his duties.
2. Great!on of hoard of control.—This body should consist of the superintend-
ents of the several grand hydrographic divisions. The duty of the board should be
as follows:
(«) To make regulations governing the distribution of water on the various
streams of the State.
(b) To appoint water commissioners, with police powers, to supervise the
distribution of water in accordance with the regulations.
(c) To cooperate with the State engineer in the general work of administration
{d) To hear and pass upon all complaints arising from the administration of the
law in the various divisions of the State. The decisions of the board of control
would be subject to review hy the courts.
3. Modification, of riparian rights.—The best use of the water resources of
California demands the modification or complete abolition of the doctrine of riparian
rights and the theory of private ownership in water apart from the right of use.
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This could be accomplished by new legislation designed to facilitate condemnation
proceedings, and perhaps to make provision from the public treasury for the
purchase of riparian rights and the dedication of waters so obtained to public uses.
It would be far more satisfactory, however, to lay the ax at the root of the evil by
changing the constitution of the State. The following quotations from the constitu-
tion of Wyoming are of interest in this connection:
Water being essential to industrial prosperity, of limited amount, and easy of diversion from its
natural channels, its control must be in the State, which, in pro\'iding for its use, shall equallj^ guard
all the various interests involved.
The water of all natural streams, springs, lakes, or other collections of still water within the
boimdaries of the State are hereby declared to be the property of the State.
These constitutional provisions, supplemented by wise laws of appropriation
and administration—laws which recognize no right except the right of beneficial use
and which join water and land inalienably and perpetually—furnish the only true
and satisfactory basis for the control of water under the theory- of public ownership.
It would require at least two years to effect this sweeping change in California
institutions, and perhaps much longer. In the meantime the laws of appropriation
could be amended and improved, the s^^stem of administration organized and set at
work, and the scientific stud}' of water resources far advanced.
If.. Improvement of the district lavj.—This should be accomplished in two ways,
as follows:
{a) By having the State guarantee the bonds of such districts as shall have been
authorized, after due investigation, by the board of control.
(J) By making the administration of such districts subject to the supervision of
the State engineer and board of control.
5. Acceptance of the land grant provided }>y the Carey act.—This would enable
the State to select 1,000,000 acres of arid public land and to make regulations of its
own looking to its reclamation and disposal to settlers. There are many places in
the State where the acceptance of this grant, if supplemented by appropriate legis-
lation, would contribute to the solution of the irrigation problem.
In addition to the State legislation suggested in the foregoing, it is very
desirable that national action should be had for the protection of the forests and the
reform of existing land laws. The amount of land which settlers may acquire from
the public domain for irrigation should be reduced. Eighty acres are sufficient in
any part of the State, and 40 acres would be a better unit in most localities.
Under the existing laws of State and nation. Honey Lake Basin is practically
boitnd hand and foot. There is an abundance of land and of water. There is an
insistent and growing demand for their use. But there can be neither peace nor
progress until the laws governing the appropriation and control of water and the
use of the public domain shall have been revised and enlarged so as to meet the
peculiar needs of the situation. When this has been accomplished real progress will
begin, and never cease until this vaUey and the rich natural resources surrounding it
shall be fully developed. Then a region which is now mostly a wilderness will be
crowded with the homes of men, and the semibarbarism of the frontier will have
given place to a real civilization.
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FEATURES AND WATER RIGHTS OF YUBA RIVER, CALIFORNIA.
By Maesden Mansox, C. E., Ph. D.
WATERSHED OF YUBA RIVER.
Yuba River is a tributar}' of Feather River, entering ttiis latter stream at Marys-
ville, 30 miles above its mouth (PI. VIII). The Yuba drains about 1,357 square miles
of the western slope of the Sierra Nevada, comprising portions of Sierra, Nevada,
Plumas, and Yuba counties. The extreme length of the watershed is about 60 miles
and the extreme width 36 miles; in addition to this length are about 11 miles of
channel in the valley between the foothills and Feather River. In size Yuba River
is fourth in the Sacramento Valle^^ Its extreme low-water discharge is about 360
cubic feet per second;^ mean water discharge 1,500, and flood discharge 26,000 cubic
feet per second.^ The river for the lower 10 miles of its course in the foothills is
filled up with hydraulic mining debris estimated at manj^ millions of cubic yards, and
is between levees which have been raised from year to year to meet the filling up of
the area between them. The channel in the lower foothills has been filled more than
100 feet deep with cobbles and gravel. The channel of the river from the foothills
to the mouth, at Marysville, lies over a surface recently built up of gravel, sand, and
cla}^ from the mines above. The channels are irregular and change from winter to
winter, and sometimes during the summer.
It is therefore impracticable to establish low-water gaging stations which would
serve for more than one summer and fall, and which wouM be suitable for winter or
flood-stage gagings. The changes in the bottom and in the positions of the channel
are so great that gagings at the flood stages of the river would be unsatisfactory,
and, if undertaken from boats, highly dangerous, if not impossible.
Its drainage basin is subdivided into five smaller ones, namel}^: The North Fork,
with a drainage area of 491.6 square miles; the Middle Fork, with a drainage area of
218 square miles; the South Fork, with a drainage area of 360 square miles; Deer
Creek, with a drainage area of 89.6 square miles; and Dry Creek, with a drainage
area of 105.5 square miles. In addition to these areas, 92.6 square miles drain into
the main stream above the 100-foot contour.
Dry Creek joins the river from the north just as it leaves the foothills, the
others having united in the mountains. The forks are perennial in flow, but the
discharge of the two creeks named becomes insignificant in the late summer and earh"
autumn.
1 This is not as small as the natural disoharge would be. The large mining companies, North
Bloomfield, Milton, Eureka Lake, the South Yuba Water Company, and other companies store quite
large volumes of water during the winter and spring months, the use of which during periods of low
water forms a considerable portion of late summer and early autumn discharge.
^ Extreme flood discharge estimated by Mr. Hubert Vischer, assistant engineer. United States
Engineer Corps, at 125,000 cubic feet per second. House Doc. No. 431, 56th Cong. 1st sess., p. 12.
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The Sierra foothills as they merge into the valley have an elevation of about 100
feet above tide. The watershed rises gently in rounded and broken mountains to the
crest of the Sierras, which at the headwaters of the Yuba has a mean elevation of
about 8,200 feet, with peaks rising to 9.100 feet. From Mount Lincoln, a point
common to the watersheds of Yuba, American, and Truckee rivers, to some 2i miles
northeast of Mount Webber, the summit of the Sierras divides the watershed of
Yuba River from that of Truckee River, which discharges into Humboldt Basin.
Farther on bej'ond Mount Webber there is a secondaiy crest which divides the
watersheds of Yuba and Feather rivers, the watershed of the latter stream reaching
farther east to a less elevated divide, in which the passes are lower than those in the
easterly crest.
PHYSICAL FEATURES AND GEOLOGY.
The western and lower portions of the drainage area are slates and kindred rock,
very much eroded and merging into gravel and alluvial deposits of the great valley
of California. The upper portions are principalh' lava and granites. All are deeply
eroded, particularly the slates and lavas. Some idea of the magnitude of these
erosions is gained when it is considered that the great valle}' of California has
required at least 4,000, and possibly 6,000, cubic miles of denuded materials to fill it
to its present level, most of which has come from the Sierras.
A stratum of serpentine traverses the watershed of Yuba River in a direction
generall}' parallel with the crest of the Sierras. It is intersected by the North Fork
at Goodyears Bar, by the Middle Fork near Moores Flat, and by the South Fork just
east of Washington, and leaves the drainage basin of Yuba River and passes near
Towles station, on the Central Pacific Railroad.
This stratum is generall}^ softer and more easilj^ eroded than adjoining strata.
The canyons of the various forks are therefore upon lighter grades through it than
immediately above and below, and the canyons are generally wider. This softer
material also controls the loci of longer and more deeply eroded tributaries, which
afi'ord approaches to the main canyons for roads and trails.
This stratum is of further interest since it is the dividing line between the
auriferous strata in the watershed. To the west of it the mines are more extensive
and more reliable, the occurrences of gold-bearing rock to the east being irregular
and difiicult to trace.
The topographic features of the drainage basin of Yuba River and those of
adjacent basins can not be understood without a brief outline of certain occurrences
in the geological history of the region.
The Sierras as a mountain range antedate Tertiaiy time. The drainage lines
and features of much of the early topography north of the Tuolumne River were
blotted out during the Tertiaiy era by an overflow of lava, basaltic in some instances,
but principally mud lava in vast sheets, carrying bowlders of all sizes and shapes,
cobbles, and gravel. The features established by this overflow can now be traced
only partialh^, as far into and through these sheets Glacial and recent erosions have
carved a new set of channels and established a new set of topographic features.
Upon the disappearance of the Glacial period modern rivers carved out new channels
upon lower lines than the early rivers and intersecting these latter at variable angles.
Being lower, they have afforded the outfall for the hydraulic mining operations
I
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conducted in the deposits left in the beds of the earlier streams. Some of the
materials left in the early channels were also subjected to Glacial erosion and trans-
portation. These processes doubly concentrated the gold in the original strata and
made lines of Glacial flow and modern streams particularly rich just below their
intersections with the early rivers.
There have been, therefore, three sets of topographical features:
First, the earlier topography, established by the upheaval and partial denudation
of the range.
Second, that established by the lava outburst and succeeding erosion.
Third, that produced by Glacial and post-Glacial erosion, which is cross caiwed
and cut into the preceding systems. In some instances one of these systems remains
intact, in others two appear, whUst in rare instances remnants of the earlier systems
make up parts of the features now found.
The combinations of these topographical types are found at the head of Bear
Kiver. This river heads 17 miles west of the summit of the Sierras, the headwaters
of the North Fork of American River and those of the South Fork of Yuba River
reaching beyond those of Bear River to the summit of !Mount Lincoln.
The upper one-third of the drainage basin of the South Yuba was the gathering
ground for a glacier. This glacier, instead of following the channel of that river
through thejtortuous. deep, and narrow channel which turns northwest through 110
degrees, plowed its way in a direct course through the lava ridge and eroded Bear
Valley, in which Bear River heads.
Upon the disappearance of the ice age. Yuba River took the northerly course
along a deeply eroded channel, leaving a portion of its Glacial channel below this
bend for Bear River. This river therefore occupies a channel far larger than its
feeble foi'ces could have excavated. The topography in this region consists of three
types. Yuba River below the bend probably occupies a very old channel. The
remnants of the mud-lava overflow form the ridges on either side of the Glacial gap
at the head of Bear River, whilst this gap and the headwaters of the South Yuba
were shaped by Glacial action.
The glacial gap eroded through the lava ridge is only a few hundred feet above
the present bed of the canyon of the South Fork, and aft'ords an easy line for the
diversion of its waters into the basin of Bear River, down both sides of which are
important ditches.
The middle and upper portions of the watersheds of the three forks are materially
difierent. The North Fork rises in lavas which vary much in composition and hard-
ness, but which generally afi'ord a deep soil for timber and shrub growth. The
Middle Fork rises in similar lavas and in granite. The mean elevation of the crest
of the Sierras at the head of these forks is about 8,200 feet. The main and tributary
streams fall rapidly, and their canyons head well up into the mountains. The sides
of these canyons are covered with timber and brush, which, with the deep soil, retain
the moisture for numerous perennial springs. This is particularly the ease with the
North Fork, making it a reliable and constant stream. The mean annual precipita-
tion upon these watersheds is about .51: inches of snow and rain. Wai'm rains on soft
snow sometimes give a high flood run ofi'. but snow remains on the higher peaks
until midsummer. Reservoir areas are not numerous, and will be mentioned later.
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The headwaters of the South Fork lie upon a broad granite surface, into which
the streams have not cut deeply until the main stream reaches a point 16 miles from
the summit, where it drops rapidl}' into a deeply eroded canyon. The eastern or
upi^er edge of the drainage area has a mean elevation of about the same as the other
forks, but the 5,000 feet contour is about 20 miles to the westward. This broad sur-
face has been denuded by glacial action, and the harder nature of the granite has not
permitted a deep soil to form. The area, therefore, is less heavily timbered than the
drainage areas of the other two forks, and its accessibilit}^ has caused it to suffer
more severeh' from the ax of the lumberman.
This topograph}^ gives a broader and more gently sloping surface than character-
izes the headwaters of other Sierra streams. This surface is marked by nearly one
hundred glacial lakelets and valleys, affording many excellent reservoirs which have
been or are being utilized. This elevated watershed receives a mean annual precipi-
tation of 60 inches, most of which is in the form of snow, the .slow melting of which
maintains the discharge of tributaries until June or July. This feature and the
development of storage make the South Fork of the Yuba River a highl}^ valuable and
reliable source of water supph'.
NATURE, ORIGIN, AND ACaUISITION OF WATER RIGHTS IN THE BASIN OF
YUBA RIVER.
Water being a necessitv in all forms of mining operations, the right to take and
use it was recognized in the earliest stages of mining operations in 18-19.
At that time all lands, except those held under the Spanish and Mexican grants,
were part of the public domain, and riparian rights were bounded by the summits of
the ridges which divided and subdivided the various watersheds. The grants had
been made under the laws of Mexico and Spain, which laws did not contain nor rec-
ognize the riparian rights of English common law. The United States in the treaty
of Guadalupe- Hidalgo undertook to guarantee and to protect the owners of these
lands in the rights which they had acquired and enjoyed, but it did not endow these
lands with rights they did not have. The riparian rights attachable to the public
domain (if such rights were attachable) had the limits above set forth.
Upon the discovery of gold in 1818 great numbers of miners settled upon the
public domain, and finding no laws by which they could acquire either the mines or
the water with which to operate them, proceeded to establish equitable regulations to
supply the deficiency. In September, 1850, the State of California was admitted into
the Union, and its legislature found in existence and application the customs, usages,
and regulations of the miners, and these customs, usages, and regulations established
in the various camps were the Ijeginnings in the United States of the right to divert
and use water. This right was first recognized b}^ legislative action in April, 1851,
as follows:
Proof respecting mining claims.
In actions respecting mining claims, proof shall be admitted of the customs, usages, or regulations
established and in force at the bar or diggings, embracing such claims; and such customs, usages, or
regulations, when not in conflict with the constitution and laws of this State, shall govern the decision
of the action. (Stats. Cal., 1851, p. 149.)
These customs, usages, and regulations were in various forms, but one essential
and fundamental principle was embodied in all, namely, the right to appropriate,
FEATURES A'SB WATER RIGHTS OF TUBA RIVER. 119
divert, and use water. Possible conflicts in the application of this light were gaiarded
b}- clauses providing that priority' of claim and diligent prosecution of work were
essential. Abuses were guarded against by clauses which required a claimant to make
good his claim by actual use. and limiting his claim to the volume of water actually
used. Abandonment was recognized as a forfeiture. Thus by nonuser extravagant
claims to water were held in check in whole or in part.
Under these principles there were laid out and constructed extensive water stor-
ing and diverting works. The necessity for large volumes of water at points remote
fi'om streams was so great that water from one drainage basin was diverted into or
carried across an adjacent basin. The claim to water for mining purposes gi-ew into
a claim to water alone, and individuals and corporations undertook to appropriate,
store, and supply water, not onh" for their own properties, but for others. The
riparian right was thus practically set aside, and the prime necessity for water for
mining gaA'e full sanction to this action.
This harmonized with the law and practice of water appropriation which had
previously existed under Spanish and ^Mexican rule, and which had been handed down
from Roman law through these channels. But it was radically at variance with the
riparian-right principles which existed in the common law of England, and which had
been embodied in the codes of the several States.
These common-law principles came to this country as a "'precious heritage,"' and
found proper and easy lodgment in the codes of the Eastern States, where climatic
conditions are about the same as those in England, and where the mean annual rain-
fall is from 30 to 50 inches, and drainage more essential in agricultural opei'ations
than irrigation. But in the arid and semiarid States and Territories the adoption of
these principles in so far as they affect water supply has been done without due con-
sideration, and leaves the law with no rational and philosophic basis and opposed to
the necessities of the country. These principles are adopted in California as follows:
An act adopting the common law, passed April 17, 1850:
The common law of England, so far as it is not repugnant to or inconsistent with the Constitution
of the United States or the constitution or laws of the State of California, shall be the rule of decision
in all the courts of this State. (Stats. Cal., 1850, p. 219.)
The statutes of 1899 contain the following:
Sec. 4468. The common law of England, so far as it is not repugnant to or inconsistent with the
Constitution of the United States, or the constitution or laws of this State, is the rule of decision in all
the courts of this State.
From the above beginnings of the right to appropriate water the laws of Cali-
fornia were gradually perfected, and they now prescribe the mode by which the
waters flowing in a river or stream, or down a canyon or ravine, may be acquired by
appropriation.
These laws prescribe that the appropriation must be for some useful or beneficial
purpose, the rights to which are voided by nonuser. (Civil Code of California, sec-
tions 801, sub. 5, and 1410, 1115, m6, llil, 1418, 1419, and 1420.)
These provisions of the law are reenforced by others which favor the appropria-
tors and users with the right to use natural channels as conduits and with the right
to change the place of diversion, provided no injury be done thereby.
Eights and properties acquired under these laws are protected by penal laws.
(See sections 499 and 592 of the Penal Code of California.)
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On Ju]}" 26, 1866. or fifteen years after State recognition of this new right, it
was embodied in the United States Statutes as section 2339 of the Revised Statutes of
the United States, as follows:
Whenever, by priority or possession, rights to the use of water for mining, agricultural, manufactur-
iiig, or other purposes have vested and accrued, and the same are recognized and acknowledged by the
local customs, laws, and the decisions of the courts, the possessors and owners of such vested rights
shall be maintained and protected in the same, and the right of way for the construction of ditches
and canals for the purposes herein specilied is acknowledged and confirmed; and whenever any person
in the construction of any ditch or canal injures or damages the possession of any settler on the public
domain, the party committing such injury shall be liable to the party injured for such injury or
damage.
Sec. 2340. All patents granted or preemptions or homesteads allowed shall be subject to any
vested and accrued water rights or rights to ditches and reservoirs used in connection with such water
rights as may have been acquired under or recognized by the preceding section.
The common-law principles of riparian rights thus came into conflict with the
practice and law existing previous to the acquisition of the country; with the
customs, usages, and regulations established hy the miners upon the sound and
philosophic basis of necessity, and with the incorporation of these into State laws
and into the Revised Statutes of the United States.
The question of riparian rights came before the supx'eme court of California, in
Lux V. Haggin (69 CaL, 255), and the following is the interpretation by a majority'
of the court:
By the common law as administered in this State, the right of the riparian proprietor to the flow
of the stream ^ is inseparably annexed to the soil, and passes with it not as an easement or appurtenance
but as part and parcel of it. Use does not create the right and disuse can not destroy or suspend it.
The right in each extends to the natural and usual flow of all water unless when the quantity has been
diminished as a consequence of the reasonable ajjplication by other riparian owners for domestic
purposes, for watering stock, and for irrigation; what is such reasonable use is a question of fact and
depends upon the circumstances appearing in each particular case.
The citizens and industrial enterprises of this State are thus in the anomalous
position of having to operate under contradictory laws. On one side the common-
law principles of riparian rights have been ingrafted into the code without defining
whether these principles should apph' to the low-water discharge of streams, to flood
discharge, or to some intermediate stage. On the other hand, the antagonistic prin-
ciple of appropriation of water has been introduced, and is the basis of extensive
industries, and which permits the citizen to lay claim to any amount of water he
uaay deem fit, limiting his legal rights to the capacitv of the works he may construct.
As a result, upon nearly every stream in the State has already sprung up or will
spring up a vexatious series of lawsuits. The questions involved must be settled
upon the basis of facts and testimon}^ of each particular case, no one type of princi-
ples being applicable to all cases. The matter can not, therefore, be settled by
legislative enactment, although judicious laws will tend toward system and wise
supervision will adjust some of the impending legal troubles and prevent future
conflicts. But most of the discrepancies and disagreements must, in the language of
the supreme court of the State, be settled "upon the circumstances appearing in each
' It would be much better for the State if the court, instead of the words "flow of the stream,"
could have said, "the use of the water is inseparably annexed to the soil."
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particular case." It may be possible by legislative action or legal interpretation of
the existing la^vs to restrict the riparian right to loTr-Tvater discharge, leaving flood
waters for appropriation and storage. But the riparian right can not be set aside by
law. as it is '"inseparably annexed to the soil, not as an easement or appurtenance,
but as part a'nd parcel of it. Use does not create the right and disuse can not destroy
or suspend it."^
CLAIMS FZLED ON YT7BA RIVER AND ITS TRIBUTARIES.
Claims to the waters of Yuba Kiver and its tributaries are recorded in the three
counties drained by that river—Xevada County, at Nevada City: Sierra County, at
Downieville: Yuba Countv, at Marvsville.
Nevada County claims are recorded in three volumes of ^Mining and "Water
Claims. Subsequent to 1873 there is a separate volume of "Water Claims. County
records prior to 18.56 were destroyed by fire, and the right to some of the oldest and
most valuable properties rests upon prescription and evidence. The total number of
recorded claims is 358.
Water rights in Sierra County are kept in six volumes known as Volumes A, B,
C, D, E, and F of Bank and Water Claims, and subsequent to 1895 a seventh volume,
Book G, Water Claims.
The claims recorded aggregate about 3.000. The attorney who examined this
matter reported that it would take about forty days' work to transcribe them, and
the transcript would be of little value for the following reasons:
First. Since most of the early claims were taken up for mining purposes only,
and as this water was returned to the stream, it did not really impair the vokune of
water.
Second. The ver}* great majority of these claims have long since been abandoned
and are dead.
Third. Many of these claims were notices of intention only, and nothing was
done to carry out the intention.
Fourth. Many perfectly valid water rights exist which have not been recorded,
the rights having been acquired by prescription.
These claims were, therefore, not copied. Those upon the assessor's list num-
ber 90.
Yuba County water records are kept in Volumes I and II, Miscellaneous Eecords;
Voliunes I and II, Prescriptions, and Volume I, Water Eights (since 1872).
In these volumes are recorded 329 claims, many of which are abandoned.^
STORAGE OF WATER IN THE BASIN OF YTJBA RIVER.
The precipitation upon the drainage basin of the Yuba River is dependent upon
the southerly or winter extension of the north temperate rain belt. During the
summer months the more northerly position of this belt leaves California in the
comparatively rainless region between the north temperate and arid equatorial rain
belts. The rains and snows, therefore, fall from October to April, with little or no
^69 Cal., 255, previously quoted.
-An abstract of these claims was furnished with this report. It is too long to be inserted.
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rainfall of moment from ]\lay to September. The streams durino- these months,
therefore, depend upon natural or artificial storage. -Natural storage is had by snow
and by the slow run off of water retained in afforested and brush-covered soils.
Artificial storage has reached a A'er}' efficient stage on the South Fork.
The mean distriliution of precipitation is shown on the map accompanying this
report and also on the section which shows the increase due to elevation (fig. 1). This
ranges from 20 inches at Mar^'sville. in the valley, to 70 inches at the summit of the
Sierras.'
Snow storage of water is depended on during the latter part of April and into
July. The run off' until June is superabundant for all purposes, but begins to fall
below the necessities of dependent industries from July until autumnal rains. Snow
storage has not been made a subject of extended observation, except by Mr. W. F.
Englebriglit, the chief engineer of the South Yuba Water Company, through whose
Fig. 1.—Diagram showing variation in precipitation with altitude.
courtesy the writer is enabled to present the following instructive diagram of the
rate of accumulation, depth, and rate of melting of snow at Lake Fordyce (fig. 2).
This lake has an elevation of 0,500 feet above tide level, and is in a region over
which annual precipitation in melted snow is TO inches.
The variation in depth of snow in different seasons and the effect of late cold
seasons are distinctly shown on the diagram.
Snow begins to accumulate late in November and reaches its maximum depth of
packed snow in March. The lower readings on the gage rod, following higher
readings during the winter months, generally indicate a packing of the snow. Melt-
ing begins in March and continues quite regularly until the middle of June or early
in July; short storms during April and May cause offsets in the curve, which resumes
a parallel line. A series of cold and heavy storms in April, 1896, caused the snow
to last until Juh^ 5, while the clear warm spring of 1897 caused it to disappear on
the 7th of June.
^ These figures and the isohyetal lines on the general map are taken from a map prepared mider
the writer's direction for the California Water and Forest Association, showing the drainage area,
mean annual rainfall, and forest distribution throughout the State.
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By means of daily reports hy telephone the chief engineer of the company is
enahlecl through diagrams upon a larger scale to approximate during the latter half
of April to within a few days of the duration of the snow suiDply and the beginning
of the di'aft on reservoirs.
Data and studies of this kind are highly valuable and suggest the importance of
stations above the snow line as a means of detei*mining the volume of snow storage
available in different seasons and the ratio between the volumes stored by snow and
by reservoirs. The discharge of the streams is maintained during the spring- and
for one-half the summer months by snow, and the measure and rate of this discharge
can be reasonably foretold by daily readings of properly situated gages.
DIAGRAM SHOWING DEPTH OF SNOW AT LAKE FORDYCE.
Data foniislied byn'.F.aiglebris»t
Fig. 2.—Diagram shomng depth of .sno\v at Lake Fordyce.
ARTIFICIAL STORAGE FACILITIES ON YUBA RIVER.
SOUTH FORK.
The natural faciKties for the storage of storm waters are particularly favorable
in the upper third of the drainage basin of the South Fork. The demands for large
volumes of water under high pressure to operate mines in the middle and lower
portions of its drainage basin and those on Bear and American rivers were met by
the construction of large and expensive canals and storage reservoirs.
Just above the great bend north of the head of Bear River and at the head of the
steep canyon of the South Fork, thei*e occurs a broad and flat glacial valley which has
been converted into Lake Spaulding bv a stone dam. The lake has a capacity of
270.000,000 cubic feet and is the lower and controlling reservoir of a series embrac-
ing the available storage supply above. This supply is derived from about 120
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squai-e miles upon which the mean annual precipitation in rain and melted snow is
about 5 feet. Stoi'age is had in the following reservoirs:
Reservoirs on South Fork of Yuba River.
Name of reservoir. Eleva-tion. Area. Capacity.
Cost of
dam.
Meadow
Stirling
White Rock
Peak Lakes (3)
Fordyce
Lost River
Fall Creek Lakes (6) ..
Spaulding
Summit Lake
Bear Valley Reservoir.
Total
Feet.
7,515
7,200
7,000
6,900
6, 500
7,000
7,000
4,846
6,800
4,400
Acres.
300
100
80
150
474
(a)
171
215
400
60
Gallons.
,
275, 000, 000
340, 000, 000
225, 000, 000
,
275, 000, 000
,
9.50, 000, 000
85, 000, 000
,
020, 000, 000
, 125, 000, 000
,
938, 816, 000
145,411,200
$75, 000
20, 000
5, 000
(a)
300, 000
(a)
W
50, 000
30, 000
8, 000
1,950 14, 409, 227, 200 488, 000
a Records lost.
The aggregate area of these reservoirs is 3.05 square miles, which is filled to an
average depth of 22^ feet, thus giving storage for about 12 per cent of the mean annual
precipitation upon the tributar}^ area, the remainder going to waste and to swell the
floods which devastate the valley. It is possible, by raising the dams and enlarging
the canals, to utilize another considerable fraction. The conditions favoring the
conservation of water on the upper one-third of the drainage basin of the South
Fork are far more favorable than in the lower two-thirds, or than those on the other
forks.
Upon the upper portion of Canyon Creek, a tributary of the South Yuba, the
Eureka Lake and Yuba Canal Company and the North Bloomfield Gravel and Mining
Company have a system of storage reservoirs as follows
:
Reservoirs on Canyon Creek.
Name. Area.
Dam.
Height. igTop^_ Cost.
Eleva-
tion, a
Catchment
area.
Capacity.
Bowman
Sawmill Flat . . .
.
Shotgun Lake . .
.
Island Lake
Middle Lake
Crooked Lake . .
Round Lake
Fall Creek
Jackson Lake
Faucherie Lake
Weaver Lake
Eureka Lake
Acres.
500
80.6
26.2
48.8
11.2
10.3
8.1
Feet.
100
39.2
10
12.8
12
Feet.
425 $151,521
Total
20
90
83.5
337.3
5
21
21.
8
68.2
550
246, 000
8, 000
Feet.
5, 450
5, 780
6,410
6,690
6, 460
6, 510
6, 590
6,690
5,410
6, 060
Acres.
12, 093
Cubic feet.
930, 000, OOC
2, 000, 000
3, 423, 816
23, 027, 558
2, 395, 800
1,600,000
2, 906, 630
3, 262
250 35, 000 6,480 3,170
15, 000, 000
58, 000, 000
150, 000, 000
661, 000, 000
1,849,354,804
a Barometric.
U S. Dept. of Agr., Bui. 1 00, Office of Expt Stations. IrneatiDn Investigations. Plate IX.

FEATUBES A^"D ^ATER EIGHTS OF TUBA RIVER. 125
The drainage area tributary to these reseiToirs is 28A square miles, -vrhich
receives a total precipitation during an average year of 4.589,tt81.600 cubic feet, of
which 1.849.354.804: cubic feet is stored, or between one-third and one-half the mean
annual precipitation.
CUDDLE TTTBA.
On the Middle Yuba there are no reservoirs storing water at the present time.
The only site of any importance is the Ruyard or English Reservoir which has not
been in use since June, 1S83, at which date the dam failed. It has a capacity of
650,000,000 cubic feet.
Weaver Lake is on the watershed of the ^liddle Yuba, but its catchment area is
not large enough to till it, so it is supplied from the Eureka Lake Company's Ditch
from Canyon Creek, a tributary of the South Yuba, and is included in the previous
list. At Milton there is an old reservoir site with an estimated capacity of 28,000,000
cubic feet. The total storage on the Middle Yuba may be considered 678,000,000
cubic feet.
XORTH TUBA.
On the Xorth Yuba there are the following small lakes:
Lakes on Xorth Yuba River.
Acres.
Upper Sardine 38
Lower Sardine 40
Young American 9
Volcano 2J
Packer 7
Saxonia 2k
Deer 5
Upper Salmon 30
Lower Salmon 50
Hawley 11
Spencer lanes (2 ) 16
Sundry small lakes (5 not named) 27
Deadmans 3
Total 241
These might be developed to an aggregate storage capacity of 500,000,000 cubic
feet.
Assuming that artificial storage on the Xorth and Middle forks could be devel-
oped to a capacity ecpial to that above Lake Spaulding Dam, there would then be in
service an area of 6.8 square miles at an average depth of 26.4 feet, or 5.692,000,000
cubic feet.
The mean annual precipitation upon the drainage basin of Yuba River is 170,-
829,000,000 cubic feet. The total ultimate artificial storage is less than 3.3 per cent
of this precipitation and could hardly be recognized in a gaging of the total run off.
The losses from the surfaces of reservoirs from evaporation have been measured
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at Lake Ford3"ce. This may be considered typical for all the reservoirs,
measurements were as follows:
Evapo7'ation at Lake Fordyce.
[Purnished by Mr. W. F. Englebright, chief engineer South Yuba Water Company. Elevation, 6,500 feet.]
The
Date.
Aug. 10,
Aug. 11,
Aug. 12,
Aug. 13,
Aug. 14,
Aug. 15,
Aug. 16,
Aug. 17,
Aug. 18,
Aug. 19,
Aug. 20,
Aug. 21,
1900
1900
1900 ,
1900 .
1900 .
1900 .
1900 .
1900 .
1900 .
1900 .
1900 .
1900
.
Tempera-
ture.
° F.
Evapora-
tion.
Inches.
Date.
Aug. 22, 1900
Aug. 23, 1900
Aug. 24, 1900
Aug. 25, 1900
Aug. 26, 1900
Aug. 27, 1900 ,
Aug. 28, 1900
Aug. 29, 1900
Aug. 30, 1900
Aug. 31, 1900
Total for 22 dav.s
.
Tempera-
ture.
Evapora-
tion.
Inches.
Average, one-sixth of an inch per da}", and would probably average this for
one hundred and twenty days each year, or 20 inches.
In the storage of Avater for industrial purposes the uncertainty of the character
of the seasonal rainfall makes it prudent and desirable to permit the reservoirs to
fill during the earlier rains, and not leave the possibility of husbanding a supply
to the vmcertainty of succeedmg rains. Hence it generallv happens that when
the heavy storms of the late winter and spring months occur these storms find the
reservoirs full and the flood wave passes down without being diminished b}- the
capacities of the reservoirs. This is true to a limited extent of reservoirs above
the snow line, for in these cases the snow constitutes a reservoir of far greater
capacity than is ordinarily- obtained Ijehind dams. It also happens that in late warm
rains or rapid melting of snows that reservoirs are already full, and that the
reservoir capacity does not diminish the flood volumes.
It would appear, therefore, that however useful artificial reservoirs are for
domestic and industrial purposes they can not be relied upon, except under excep-
tional circumstances, to decrease the height of late winter and spring floods.
FOREST STORAGE.
On the South Fork of the North Fork we have a Avatershed area of 1.39 square
miles which was gaged on September 19, 1900, after three successive seasons of
deficient rainfall, and gave a minimum run ofl' of 113 cubic feet per second, or O.S
cubic foot per second per square mile. This area is well covered with timber and
brush, and in one hundred and twenty days gives a minimum run ofl' of 1,441,153,000
cubic feet. The drainage basin of the North Fork is more heavil,v timbered than the
l)asin of the other forks, and consequentlv has a deeper soil, and although onh' one-
tenth the total drainage area it furnishes 75 per cent of the low-water flow of the
entire drainage basin above Parks Bar.
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On the South Fork, above Lake Spaulding. there is a watershed of 120 square
miles which has heretofore been described as comparative!}' bare of timber, and the
timbered areas which once existed have been cut off. The run off of this area Ls
practically nothing for one hundred and twenty days each year, due to this absence
of forests and brush. If this area were afforested and gave a minimum run off of
0.8 cubic foot per second per square mile, the discharge would be 100 cubic feet per
second, or equivalent to 1,036,800.000 cubic feet effective storage capacity, a
discharge more than equivalent to one-half the storage capacities of all the
reservoirs above Lake Spaulding Dam. These aggregate 1,375,000,000 cubic feet,
and the low-water discharge of 100 cubic feet per second for one hundred and twenty
days is equivalent to a storage capacity of 1,036,000,000 cubic feet. As the basis of
the above estimate is the extreme low-water discharge, it is safe to assume that by
afforesting the watershed this costly and extensive sj^stem of reservoirs might be
safely drawn upon for double their present caj)acitv. When this reasoning is applied
to the entire 1,357 square miles, instead of to small fractions thereof, the force of the
argument becomes more apparent.
It would appear from the foregoing that the solution of the problem of storage
of flood waters is not in the retention of a small percentage of the storm waters
behind dams, but in apph^ing' storage over the entire watershed hy the systematic
protection and extension of forest and brush covered areas.
DEVELOPMENT OF POWER ON YTJBA RIVER.
Nearly all the ditches and reservoirs in the basin of Yuba River were constrvicted
to furnish water for mining- purposes. Upon the rendering of the judgments in the
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cases of AVoodrutt' r. the North Bloomfield Mining Company (18 Fed.. 753) and the
United States v. North Bloomfield Mining Company, circuit court of appeals
(81 Fed., 213), hvdi-aulic mining was suspended. It has been partially resumed under
the "Camanetti act," passed March 1. 1893, which i^rescribes that where approved
storage of detritus can be secured the operations may proceed under a permit granted
by a commission composed of officers of the Corps of Engineers, U. S. A., and
revocable b}' said commission should the restraining works 2:)rove inefficient.
These restrictions have left a large surplus of water for which use has been
128 IRRIGATION INVESTIGATIONS IN CALIFORNIA.
sought in the development of electric power. There is at present more power
developed in the Yuba River Basin than upon any other river in California. Some
idea may be obtained of the magnitude of these works when it is understood that
there are about 1,000 miles of ditches which cost, including reservoirs and dams, at
least 16,500,000, in addition to which are the power stations, lines, etc., mentioned
elsewhere in this report. An interesting featui'e in the development of water is its
successive use. A diagram (fig. 3) is herewith presented which shows in general
the mode. Water from Lake Spaulding and Lake Bowman systems is first used
for mining; it is then picked up by the Nevada division of the Bay Counties Power
Company and used for power, and immediately falls into the head of the Excelsior
Ditch and is used for mining and irrigation at and below Smartsville, falling in this
distance from •1,816 feet at Lake Spaulding or 5,450 feet at Lake Bowman to 200
feet above tide around Smartsville.
In the diversion of water into and from its own drainage basin Yuba River
presents both cases. Water from the South Fork of Feather River is diverted
across the divide between it and Yuba River at Woodville, at an elevation of 3,200
feet above tide, and is used in and around Challenge and by the Consolidated York
Mining Company. Yuba River water from the South Yuba Water Company's
system is diverted into the basin of Bear River, thence into the basin of American
River, and some, via the New Blue Point Mining Company's Ditch, back into the
basin of Yuba River.
OPINIONS UPON POINTS SUBMITTED IN CIRCULAR LETTER.
The conditions and circumstances attending the establishment of water rights in
Yuba River Basin vary materially from those connected with the water rights
acquired later for irrigation. Hence the same adjudications can not be applied to
both.
In the circular of instructions sent to those in charge of the investigation reported
in this bulletin there were several heads under which it was desired that they should
express an opinion. The opinions expressed below by the writer on seven of these
points are not in all cases specifically applicable to Yuba River, but are based upon
a general acquaintance with the conditions throughout the State.
(1) The foundation of any system of administrative laws is the method of estabhshing rights to
the stream. In your discussion of the results in California the first question to be considered is
whether or not the present method of filing and recording claims to water is satisfactory. If not, what
should take its place?
The present method of recording claims is not satisfactory, as the record can be
made part of a claim to that which does not exist, namely, a surplus of water, laying
the basis in some instances for vexatious suits at law.
The existence of a surplus of water should be determined by some competent
State authoritjr and the claim should be recorded in both the county and a central
State ofiice.
(2) Is the present method of adjudicating rights satisfactory? If not, what should replace it?
The present method of adjudicating rights is not satisfactory. The laws are
contradictory, and have been evolved on opposing lines, and rest on no rational nor
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philosophical basis. A better system must be the product of gradual corrections of
existing evils and the prevention of future conflict b}" the introduction of system
and control.
(3) What has been the influence of the doctrine of riparian rights on the success of irrigation,
and what modifications of this doctrine are suggested?
Riparian rights have prevented and retarded irrigation development. When
riparian rights were adopted with the common law irrigation was not considered. If
possible, the riparian right should be restricted to low-water discharge of streams,
and this discharge determined bj' proper authority'. Storm, or extra seasonal waters,
should be subject to appropriation and storage, or all excess over low-water discharge
be subject to appropriation for domestic or industrial use.
(4) Is the present system of stream control, or lack of it, and of di^^ding water between the
different ditches which divert the common supply satisfactory? • If not, what form of administration
or control should take its place?
All waters in excess of low-water discharge should be declared the property of
the State and made subject to appropriation under State control and supervision.
Streams should be gaged and the volume of low-water discharge determined.
Existing rights should then be determined and adjudicated, and future appropria-
tions regulated according to the suppl}' available.
(5) Should there be a State engineer, and what should be his duties?
This State has had an unfortunate experience in this matter. A broad and
general law was drawn in 1878, which, by reason of antagonistic rights and unfortu-
nate attempts to execute certain public works, grew into general disrepute. No
State in the Union can be more benefited than California by a wise and unselfish
administration and control of its water supply. An attempt to re-create the office of
State engineer would be stronglj' opposed. There should be a department of public
works, at the head of which should be three competent and experienced civil engineers
of high standing.
This department should consolidate the work of river and swamp-land improve-
ments, drainage and ii'rigation, highways and public buildings; and, upon a proper
basis, would save expenditures now made upon these lines. The first members should
be appointed for one, two, and four years, respectively, and thereafter for four
j^ears.
There has been expended over $20,000,000 on river improvement and swamp-
land protection, much of which has been expended without system and without
engineering supervision. Hence, no adequate returns have been had.
The outstanding bonded indebtedness of irrigation districts is over $16,000,000.
The returns are far from being satisfactor3\ The annual expenditures upon highways
are about $2,000,000, most of which is injudiciously and wastefull}' expended. The
expenditiires of these vast sums would have been more remunerative if systematically
directed by a properly constituted department of public works.
The expenditures mentioned above, which aggregate $38,000,000,^ will necessarily
^ Includes only one year's expenditures on highways. See Report Bureau of Highways, 1897, and
Department of Highways, 1899.
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be duplicated during coming years as the interests extend and develop. The question
now confronting this State is, Shall these expenditures be directed along well-
considered and systematic lines, or shall the}' be expended as in the past and be as
productive of inadequate results, delays, and litigation?
(6) Should there be a central office of record of claims or titles to water i,n place of the present
separate county records, and what supervision or control should be exercised over rights to be acquired
hereafter.
This question is answered with the first.
(7) What steps should be taken to secure the fullest conservation and use of water which now
runs to waste? The discussion of this question to include State or national control and aid, the
legislation needed to define rights to stored water, and to determine who is entitled to the water thus
stored.
(1) The checking of the rate of run off by forest protection and extension through
Government, State, and county aid.
(2) The withdrawal from sale or settlement of all forest lands, or mountain lands
capable of being afforested, and the sale of timber under proper control, and the
devotion of the funds thus realized to forest protection and extension.
(3) The repeal of laws which permit of the exchange of deforested lands for other
lands of the pul)lic domain.
(4) The restoration to the public domain of all forest lands the title to which rests
on fraud, perjurj-, or subornation of perjury.
(5) The appropriation of a revolving fund of several million dollars, fractions of
which can be used in those States which make an equal sum available for the con-
struction of storage reservoirs. The waters of and rights to these reservoirs to be
sold to land owners or cities and towns, and this fund returned to the revolving fund
for the construction of other reservoirs in the same State. The construction and
disposal to be under joint Government and State control.
Appendix.
THE USE OF THE WATER OF YTJBA RIVER.
By H. D. H. CoNNiCK.
The irrigated lands in the Yulia River drainage basin are principally in the
Browns Valley irrigation district and near Smartsville. Irrigation elsewhere is
confined to small gardens and orchards of a few acres in and adjacent to the villages,
such as Sierraville, Downieviile, Camptonville, North San Juan, Woodville, Granite-
ville. North Bloomfield, Washington, French Corral, Columbia Hill. Cherokee,
Sweetland, Birchville, etc. Operations here are, however, insignificant when com-
pared with the irrigation practiced with water from Yuba Kiver in the drainage
basin of Bear and American rivers. There by far the greater portion of the Yuba
River water used for in-igation is used in the fruit districts around Auburn, New-
castle, and Penryn, between Dutch Flat and Roseville.
U. S. Dept. of Agr., Bui. 100, Office of Expt. Stations, Irrigation Investigations, Plate X.
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BROWNS VALLEY IRRIGATION DISTRICT.
Browns Valley irrigation district is located in Yuba County, Cal., in the lower
foothills of the Sierra Nevada Mountains, at an average altitude of 300 feet above
the sea. It comprises about 14,500 acres, and was organized September 19, 1888,
under the Wright irrigation law.
On October 27, 1888, an election was held for the purpose of voting on an issue
of bonds to the amount of $110,000, which resulted in favor of the bond issue. In
March, 1892, a second election was held to vote on the question of issuing additional
bonds to the amount of $30,000, which was also carried. Both issues of bonds sold
for 90 per cent, or a total of $126,000. On August 27, 1893, an election was held to
decide whether a special tax of $10,000 was to be levied on the district. One hundred
and ten votes were cast, 73 being in favor of the special tax.
In November, 1899, construction was commenced on the main ditch and the
principal branches. They were completed in 1893, and cost about $175,000. The
main ditch is -18 miles long, the first 7 miles being flume, and 2 miles of the balance
being short flumes. It takes its water from the North Fork about 2.5 miles above
the junction of the North and Middle Yuba. The original crib dam was about 28
feet high and 168 feet on the crest. This dam has since been raised, it being at
pi'esent 37 feet high and 168 feet on the crest. The water was turned into a flume,
which carried it down the north bank of the river to Colgate. This flume was 4 by 5
feet, with a uniform grade of 9.6 feet per mile, and is claimed to have had a capacity
of 3,000 miner's inches. From the end of the flume the water was carried to the
Campbell Divide in a ditch 7 feet on top, 5 feet on the bottom, and 3 feet deep; grade,
9.6 feet to the mile, with a capacity of 3.500 miner's inches. From the Campbell
Divide it was carried to the vicinity of Browns A'alley in a ditch 7 feet wide on top.
5 feet on the bottom, 2.5 feet deep, upon the same grade. Besides, this main ditch
there are five principal branches which distribute water to the different parts of the
district. The capacit}* of the S3'Stem was limited to about 2,200 miner's inches. The
main ditch was gaged on the west side of Dry Creek August 15, 1900. It contained
750 miner's inches. It would not carry more than 2.000 miner's inches at the present
time.
Between the Campbell Divide and Drv Creek there is a drop of 296 feet, which
is used to develop power by the Ba}' Counties Power Company.
During Septeml^er, 1890, the district purchased from the Forbestown Ditch
Company 29 miles of ditch, with a crib dam 12 feet high and 50 feet long in Dry
Creek, and about 1 mile northwest from the Oregon House. Of the 29 miles of
ditch 10 miles have been allowed to get out of repair. Twelve miles of ditch from
the Finamore Ranch have been enlarged to 7 feet wide on top, 5 feet on the bottom,
and 2.5 feet deep, and made part of the main line, and 7 miles comprise what is now
known as the Sicard Flat Ditch. The price given was $7,700 in bonds worth 90 per
cent.
In August, 1896, the district leased to Frank Page for fift}- years the use of all
the water which the district claimed (10,000 inches) for mechanical purposes, not
inconsistent with the Wright irrigation law and its amendments, and not to interfere
with the irrigation uses of said water. In return for these privileges said Page
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agreed to pay the Browns Valley Irrigation District $100 a year in two equal pay-
ments and keep the main ditch in repair and iilled to its original capacity. Page
repaired the main ditch, spending about $12,000 on it, but lie did nothing to develop
power. In October, 1S9T, he transferred the lease to John ^lartin, who built a small
power house. John Martin transferred it to the Yuba Power Company on October
20. 1897. February 4, 1899, the Yuba Power Company transferred it to the Yuba
Electric Power Companv. The Yuba Electric Power Company, on Ma}' 25, 1900,
transferred it to Andrew S. Morally; Andrew S. Morall}' on June 8, 1900, to Bay
Counties Power Company, Vvhich holds it at present.
By reason of the scarcity of water this year, due to the reconstruction and
enlargement of the flume below the headworks and the serious litigation now
pending, actual irrigation is almost at a standstill. Of the 1:-1,500 acres in the
district, 10,500 are above existing distributing ditches. Of that portion below these
ditches, the irrigable area is from 5,000 to 8,000 acres, of which only about 600 acres
are actually irrigated, as outlined on the map of this district, which accompanies
this report.
PRACTICE OF IRRIGATION.
DUTY OF WATER.
It is not possible to determine the duty of water with any degree of accuracy in
the district, hj reason of the inaccurate methods of measuring water. J. H. Perkins,
in the town of Browns Valley, successfully irrigates 4 acres in clover and grass, and
one-half acre in addition, covered with an orchard, with 7 inches of water used once
a week for twenty-four hours. This is equivalent to the continuous use of 1 inch.
This land has a slope of about 4 feet to 100, and no water runs to waste. The crops
are as large as any in the valley, if not the largest. The opinion of most of the
people of the district is that 1 inch to the acre, running continuously during the
irrigating season, should be used on large tracts of grass and alfalfa. For orchards,
about 1 inch to 3 or i acres is considered necessary. The duty of water in this
district will always be low, because of the shallow soil and rapid evaporation, due to
high temperature and dry atmosphere.
Alfalfa is the principal crop irrigated, there being about 300 acres of alfalfa
under irrigation at the present time. Besides alfalfa the other crops irrigated are
citrus and deciduous fruits, garden truck, and corn.
IRRIGATION OF ALFALFA.
There seems to be some difference of opinion in regard to the best time to sow
alfalfa. Some claim if it can be got in and up to a height sufficient to resist the win-
ter frosts, that late fall or early winter is the best time to sow, thus taking advantage
of winter rains. Others think that earh' in April or May is the proper time. Man}^
sow the alfalfa with grain, using the grain for a shade to the tender alfalfa.
The first crop reaches maturity in three or four months, and is generally light.
From three to four weeks are required for the second crop and from six to seven for
the third. Four crops could be cut, but the fourth crop could not be cured on account
of the winter weather; so the field is generally pastured or cut and fed green.
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The crops are g-enerally about two tons to the acre cured, or six tons to the
acre per ^-ear. The alfalfa has to be renewed about every six years, due to the
growth of water grass and weeds, the seeds of which are introduced in the irrigation
water.
Alfalfa is irrigated by flooding—that is. ditches are led along the highest parts of
the field, from which water runs down in thin sheets over the adjoining surface. The
winter rains are sufficient to produce one good crop of alfalfa, but in order to get
more than one crop it must be thoroughly irrigated every ten or twelve days during
the dry season. The first crop generally requires two ii'rigations. the second crop
three, the third crop four, and the pasture crop two or three, making a total for the
year of eleven or twelve irrigations. It may require a few more, or less, depending
on the character of the season, slope, and depth of soil, etc.
Cost of raising alfalfa per acre.
Preparing land, plowing, harrowing, cross harrowing, and making ditches $5.00
Seed, 25 pounds at 8 cents 2. 00
Sowing, harrowing and brushing in 50
Labor of irrigating (11 irrigations) 2. 00
Water at the rate of 1 inch to 3 acres, at 82.50 per inch S3
Total 10. 33
To this is to be added the cost of harvesting the crop. Alfalfa is generally
worth $5 a ton in Browns Valley.
IRRIGATIOX OF ORCHARDS.
The following fruits do well: Peaches, apricots, plums, prunes, oranges, figs,
pears, almonds, and olives. All of these would yield better if more skill and care
were taken in cultivation and irrigation. The orchards ai'e generally very poorly
kept. They are cultivated once a year and nothing more is done till the following-
year. In many of the orchards the grass and weeds are 2 feet high.
The method of applying the water that is most generally used is as follows: A
ditch is dug along each row of trees and the water allowed to run along the ditch;
most of the water runs through the ditch and finds its way into the nearest creek,
carrying a small percentage of the soil with it.
Another and better method which was observed in use in a few orchards was to
plow the ground so the furrows would be parallel. The ditches were dug along
the ridges and in some instances were dug along each row of trees. From the ditches
the water was tiu'ned into the furrows, and by this method the ground was given a
good wetting.
Most trees require to be irrigated every three or four weeks, oranges every
twelve or fourteen days. Irrigation of orchards generally commences in early June
and lasts until the fruit is gathered or the first rain comes.
IREIGATIOX OF HAT AXD GRALN".
Hay and grain are not usually irrigated in this district, although the opinion
seems to be that it would pay to do so. In those instances where grain has been
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irrigated two or three times during the season the crops liave been better than those
on unirrigated land. There are about 4,000 acres of volunteer ha}^ and grain which
is cut for hay in the district. An average crop is 1 ton to the acre.
IRRIGATION OF CORN AND STRAWBERRIES.
Corn and strawberries do well. The furrow system of irrigation is used, and
they are irrigated every ten or twelve days.
METHOD USED BY SAM SING COMPANY.
The following method is in use by some Chinamen for irrigating vegetables, such
as sweet potatoes, etc.
:
The vegetables are planted in parallel rows. The ditches are made along the
ridges, which run at right angle to the furrows. These are successively tilled. This
is continued until the whole garden is gone over; by that time the water in the first
furrow has all soaked into the ground. Then, if necessary, they go over the whole
garden again. This method is very thorough and no water is wasted.
LOSS BY SEEPAGE AND EVAPORATION.
Because of the character of the soil and the location of the main or lateral
ditches, there is veiy little loss by seepage. Most of the tlumes have been lately
replaced, and leakage is reduced to a minimum. Owing to the carelessness in the
construction of the distributing ditches the loss b}' seepage is considerable, the ground
being wet on both the upper and lower sides for some distance.
There is no data in regard to the loss of water from these ditches due to evapora-
tion, but it must be considerable, especially in smaller ditches, owing to the extreme
heat of the summer.
LOSS BY UNSKILLFUL IRRIGATION AND INSUFFICIENT PREPARATION OF LAND.
Evidences of the losses due to unskillful irrigation are visible almost eveiywhere.
All the creeks and ravines have running water in them through the summer, though
before in-igation commences they are dry. When irrigation is in progress, waste
water can be seen even in the roads. With the exception of that used by one or two
farmers who utilize the water flowing in the ravines, it all runs to waste; most of
them do not realize that surplus and waste water can be used the second time.
The waste from insufficient preparation of the ground is considerable. It is due
to lack of experience, insufficient means, and the indifi'erence begotten b_v prolonged
litigation and clouded titles. The owners do not feel justified in making large expend-
itures on land that might be taken awa}' from them at any time.
MEASUREMENT.
The standard of measurement is the miner's inch under a 6-inch head. The
method of measurement is as follows: A box with a gate in it is set in the side of the
ditch. When the ditch tender wishes to turn into a distribution ditch, say, 4 miner's
inches of water, if the water in the main ditch is about 7 inches abov^e the bottom of
the box, he raises the gate of the box (a 4-inch box) 1 inch. If the water is more
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than 7 inches above the bottom of the box, he shuts down the gate till he thinks he
has about 4 miner's inches running through. It is the intention to deliver the num
ber of inches purchased at the ranch line. So if the water has to run some distance
from the ditch, as it frequentl^y does, the ditch tender guesses at the loss by evapora-
tion and seepage and adds that amount to the amount purchased. If the farmer thinks
he is not getting as much water as he is paying for, he goes to the ditch and helps
himself to all he thinks he is entitled to. It is the custom along some of the ditches
to open the gate so that the number of square inches in the opening is equal to the
number of miner's inches purchased, the ditch tender claiming that the head averages
about 6 inches, being below as often as it is above.
SEASON OF IRRIGATION.
There is only one season of irrigation. It commences in April or May and ends
with the first rain. It may commence somewhat eai'lier or later, depending on the
amount and lateness of the winter rains.
SOIL.
With the exception of the extreme western edge of the district, where there is
more or less gravel, the soil is nearly all red clay, containing some adobe and over-
lying a cemented gravel called hardpan. This clay ranges from 1 to 5 feet deep,
although in many places the bed rock appears on the surface. This bed rock is slate.
The soil absorbs water slowly and dries out quickly, owing to its shallowness. To be
worked successfully it has to be plowed at just the right degree of wetness, otherwise
it will not pulverize. This is a strong inducement in favor of small ranches. On a
large ranch there is a possibility that there will not be enough da3^s in the year when
the ground is in good condition to put in proper tilth for crops.
EFFECT OF IRRIGATION ON SOIL.
The water used in irrigating the district has all been previouslv used in mining,
therefore it is always more or less charged with fine sand or sediment. From this
fact the water is especially beneficial in irrigating shallow soil. It is the general
opinion of the irrigators that muddy water is beneficial, except when applied to the
stems of vei'y j'oung plants, or when alfalfa, etc., are flooded too deeply, leaving a
sediment that stock do not like.
EFFECT ON HEALTH.
There seems to be no ill effect on the health of this community that can be
traced to irrigation.
VALUE OF LAND.
It is impossible to determine the value of land in the vicinity. The district has
been involved in litigation for some time, and the titles to all the land in the district
have become involved. There has been no sale of land for several years. The
opinion of the people of the various parts differs as to the value of the land. From
$20 to $30 per acre seems to be the value placed on good land susceptible of irrigation
and not under cultivation, where it is under the ditch and water can be got on it.
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The same class of land above the ditch is worth from $5 to |7 per acre. If the
conditions were such as to remove the doubts as to titles the price of land would rise.
It was the custom, before the district leased the mechanical privileges of its
water, to allow the residents to do the work necessary to keep the system up. The}"
were paid in water at the rate of ^1.50 per day, the water being sold at $2.50 per
miner's inch, running continuously through the season.
METHOD OF DISTRIBUTING THE WATER.
The method of using the water is different in different parts of the district. It
seems to depend somewhat on the friendliness of the farmers to one another. Some
))uy as large a head as they desire to use, and it is kept running continuously whether
used or wasted. In some parts of the district several farmers will combine their
rights to water and use the entire head in turn, the length of time varying in
proportion to each contributor's share. For instance, if the combined head was 24
inches and A furnished 4 inches and it was decided to irrigate every 12 days, A
would have the use of 2-1 inches for two days in every twelve. The reason of this is
that one can irrigate better and more economically with a large head than with a
small one. A very few make some attempts at storing water.
The district owns no service reservoirs. There are a number of sites for such
reservoirs, as yet undeveloped.
Distribution of water is arranged as follows: At any time a purchaser wants
water he informs the secretary of the district, who orders the ditch tender to turn it
on. The district charges a uniform price of $2.50 per inch per season, whether irri-
gation is started at the beginning of the season or not. But the district does not
guarantee the delivery of the water.
There is no surplus water to be purchased by landowners outside of the district,
but ordinarily, and particularly this year, there is a deficiency.
DUTY OF WATER AROUND AUBURN.
This region, although not embi'aced in the Yuba River watershed, is supplied
therefrom, and it is deemed advisable to outline the practice and results there
obtained.
W. J. McCann irrigates 40 acres, of which about one-half acre is in oranges, the
balance deciduous fruits, planted 108 trees to the acre. He uses one miner's inch to
every 10 acres. He says he is not using sufficient water, and could do better if he
used about li inches to 10 acres. His practice is to run a ditch midway between the
rows of trees and one alongside of each row, with circles inclosing the trees.
Mrs. Robinson has under cultivation 60 acres, of which 50 acres are irrigated
with 1 inches of water. She says that she has not water enough. Olives planted 80
trees to the acre are the princijjal crop, but peaches, pears', plums, and grapes are
also raised. She does not run the ditches along the rows, but runs them on a very
light grade and encircles each tree. The water is used in continuous rotation over
the tract.
George Kellogg has 60 acres in his place, of which 56 acres are irrigated with 8
inches of water. The ranch is in deciduous fruits. 108 trees to the acre. He irri-
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gates by making ditches from 20 to 24 inches from each row of trees. He divides
his 8 inches of water so as to irrigate several rows at once, and lets it run until he
thinks these rows have had enough; then he turns it upon another group, and so on
until the whole orchard has been gone over.
Ed. Katzenstein has 80 acres, 35 to 40 of which he irrigates with 5 inches of
water. The land is in deciduous fruits, 108 trees to the acre. Part of the trees are
planted in parallel rows, and the ditch runs along above them. The rest are planted
in squares, with the ditch on the upper side.
W. R. Fountain has 80 acres, of which do to 60 are irrigated with 5 inches of
water. He thinks he requires 6 inches. The land is in deciduous fruit trees, planted
18 feet apart in squares. He irrigates b}' running a ditch along each row of trees,
and encircles each tree. Nearly all of Mr. Fountain's land has a steep slope; so he
turns a very small amount of water down each furrow and lets the water cut a deep
ditch. By doing this he gets a high dut}', as the water does not wet the top of the
ground, but wets the ground near the roots, where the water is most needed, and
reduces loss by evaporation.
Charles Carlson has 10 acres, which he irrigates with 6 inches of water. The
whole is in trees, planted 131 to the acre, except 1 acre of grapes. He uses a ditch
along each row of trees, with a half circle around each tree, and irrigates 10 rows at
a time, changing the water every twentj'-four hours. He gets over his 10 acres
every three or four days. Part of the orchard is in early fruits and part in late
fruits.
COST OF RAISING OLIVES AXD PEACHES.
It may be interesting to add the cost of raising the two principal crops for which
the country in the vicinity of Auburn is noted.
Cost of raising olives per acre.
FIRST YEAR.
Plowing and cross jjlowing S8. 00
Harrowing and cross harrowing 3. 00
Eighty holes, at ] 0 cents '. 8. 00
Eighty trees, at 25 cents 20. 00
Planting 8.00
Cultivation, twice, at S3 6. 00
Making ditch 50
Water, 1 inch to 10 acres 4. 50
Labor of irrigation , 1. 50
59.50
SECOND YEAR.
Plowing and cross plowing $8. 00
Harrowing and cross harrowing 3. 00
Cultivation 50
Water, 1 inch to 10 acres 4. 50
Labor of irrigation 1. 50
17. 50
The orchard should be pruned every three to live years, at a cost of §10 per acre.
The seventh year olives commence to bear, and reach full bearing at ten or eleven
years.
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Value of Produce.
The olive crop is either made into oil or pickled. In a fair year olives will pay
about $200 per acre if made into oil. If the olives are pickled they will pay about
fSOO, one acre producing about 1,600 gallons, which will bring 75 cents per gallon.
The cost of pickling is about 21 cents, in addition to the cost of caring for the orchards
and gathering.
Cost of Raising Peaches.
The cost depends on the locality of the orchard. The maximum and minimum
cost of several estimates are given below:
Cost of raising peaches per acre.
Operation.
FIRST YEAR.
Plowing and cross plowing
Harrowing and cross harrowing
Digging holes
Trees
Planting and setting trees
Cultivation and cross cultivation
Water, a,t rate of $45 per miner's inch
Preparation of land for irrigation
Hand cultivation and pruning
Labor of irrigation
SECOND YEAR.
Plowing and harrowing
Water
Preparation of land for irrigation
Labor of irrigation
Pruning
Spraying
Cultivation
THIRD YEAR.
Plowing and harrowing
Water
Preparation of land for irrigation
Labor of irrigation
Pruning
Spraying
Cultivation
FOCRTH YE.IR
Plowing and harrowing
Water
Preparation of ground
Xabor of irrigation
Pruning
Spraying
Cultivation
Cost.
Maximum Minimum
$4.00
2.00
110.80
16. 20
3. 00
5. 00
6.00
8. 00
. 75
3. 00
.58. 75
4.00
6.00
.50
3.10
3.00
2.50
5.00
24. 10
4.00
6.00
.50
3. 10
2.50
2.50
5.00
23.60
4.00
6.00
.50
3. 10
3.50
2.50
5.00
24. 60
$4.00
1.00
1.00
16. 20
2. 00
3. 00
4. .50
2. .50
..50
2. .50
37.20
3.00
4.50
.50
2.50
.50
.50
2.00
13.50
3.00
4.50
..50
2.50
1.00
1.00
2.00
14. .50
3.00
4. 50
.50
2. .50
2.00
2. 00
2. 00
16. .50
a Soil very shallow; the holes have to be blasted in the bed rock.
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The crop of the fourth year will produce enough to pay ex|5enses. and it will
increase to full bearing about the sixth or seventh year. An acre of prunes or
peaches in a well-managed orchard ought to clear on an average 825 per acre per year.
PRINCIPAL, DITCHES AND BESERVOIRS IN THE BASIN" OF YUBA RIVER.
SOUTH YUBA AVATEK COMPANY.
The South Yuba Water Company was organized to furnish water for municipal
supph". irrigation, mining, power, etc. Its range of operations is in parts of Placer
DESIGM
UHUSUAL T'iTES OF DAMS
IN USE IN THE
YUBA Kn-EB BASIS
DAM AT HEAD OF" EXCEl-SrOR DITCH
SOWTM rrORK VUBA niVER
FRONT ELEVATION SECTION
Fig. 4 —Unusual types of dams in Yuba River.
and Nevada counties. The company is the result of the consolidation and absorption
of a number of water and ditch companies which were organized subsequent to 1850
to furnish water to mines.
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The di'ainage area supplying' the woi'ks of this compaii}- is that of the South
Fork of the Yuba River, elsewhere described in this report (p. 118). There are in
this area IT storage reservoirs.
The principal reservoir is Lake Fordyce, whicli has an extent of iT-l acres. It
is situated on the North Fork of the South Yuba, 16 miles above the head of the
main canal and 6,500 feet above the sea. The dam, built in 1873, in a gorge at the
outlet of the Ford^vce Valley, was subsequently enlarged. It is now 85 feet long,
72 feet high on the inside, and 90 feet high on the outside, and 125 feet wide at the
base. It is a dry-rock wall, lined on the inside with 3-inch plank, and has a waste-
weir 100 feet long and 5 feet deep. It cost $300,000.
Two miles to the north of Lake Fordyce, at an elevation of 7,500 feet, is Meadow
Lake, covering- an area of 300 acres. The dam forming this reservoir is 1,100 feet
long, 40 feet high, and 100 feet wide. Its cost was $75,000.
Stirling Reservoir is likewise situated above Lake Fordyce and empties into it.
Its dam is a rock-filled crib, lined on the inside face with 3-inch plank. It is 200 feet
long. 20 feet high, and cost |20,000.
Lake Spaiilding forms at the lower end of this group of reservoirs a distributing
reservoir for the entire watershed. This reservoir occupies a broad, deep vallej', the
lower end of which is a rocky, narrow gorge. In this, during 1891 and 1892, a dry-
rock dam faced with plank was erected. The dam is 290 feet long, 67 feet high, and
67 feet wide; and the outlet is through a tunnel cut through granite. The dam is
provided with two wasteweirs, each 12() feet long. The area of the reservoir is 215
acres, and the capacity over 2,000,000.000 gallons.
Bear Valley Reservoir was formed by building two dams across Bear River. One
of these has a height of 35 feet and a length of 140 feet; the height of the other is 15
feet and its length 160 feet. The reservoir acts as a distributing reservoir for all the
ditches in the Bear River watershed. Its area is 60 acres, and its capacity 1-15. -Ill, 200
gallons. It cost $8,000.
Summit Reservoir has just been finished. It is located in Summit Valley at an
elevation of 6,800 feet, and is the highest of the company's reservoirs. It was formed
by building a dam 1.580 feet long, with a maximum height of 35 feet. The con-
struction of the dam is shown in fig. The area of the reservoir is 400 acres, and
its capacity 1,938,816,000 gallons. Its cost was $30,000.
The South Yuba Caxal System.
The main canal of this S3'stem heads in the canvons of the South Fork of Yuba
River, three-fourths of a mile below Lake Spaulding. A small timber dam diverts
the waters from the canyon through a short tunnel into the head of a 5 b_v 7 foot
wooden flume, which is skillfull}' built or fastened to the precipitous granite wall of
the canj'on. This flume terminates in a canal which passes ovei- the low divide at
the head of Bear River, and thence in two main canals down the valley of Bear River.
The northerly canal pierces the divide and leads back into the Yuba River drainage
basin through a tunnel and distributes water to Ne^'ada City, Gi'ass Valley, and other
places. The southerly canal supplies Colfax and Auburn and the divide between
the Bear and American rivers. The cost of these main canals was $600,000. The
locations are sketched on the map which accompanies this report.
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The following table gives the names, lengths, and capacities of the distributing-
canals:
Distributing canals of ihe South Yuha Water Company.
Xame of canal. Lenffth. Daily
capacity- Name of canal. Length.
Daily
capacity.
Main to Bear Valley
Main, entire
Dutch Flat -
Chalk Bluff
Cascade
t eonard
Pittsburg
Deer Creek
gi'.ow Mountain
Coyote
W.;t Hill
Cement Hill
Rock Creek
Ridge
Ridge
Blue Tent
Round Mountai
Remington
Fall Creek
Auburn Main
Iron Mine
At-svood (10,000 feet 6-inch pipe).
Fiddlers Green
ililCi.
14.;
S
13.
1..
6
9
1..
IS
6
4
4
10
11..
58
6
3
1.5
GaUms.
136,000,000
102,000,000
68,000,000
34,000,000
34,000,000
34.000,000
8, .500, 000
8,000,000
20,400,000
17,000,000
3,400,000
3,400,000
.3, 100,000
34, 000,000
4, 2.50, 000
34,000,000
1, 700, 000
8, .500, 000
17, 000, 000
34, 000,000
17,000,000
8-50,000
8, -500, 000
Auburn To%rn (2.000 feet 11-inch
pipe J
Shirlin
Ophir
Cook
Gold Blossom
Gold Hill
Danetown
AVhisky Diggins
Sebastopol
Lincoln
Newcastle
Frenchmans
Banyard
Antelope
Caperton
Penryn (1,200 feet of pipe)
Greeley (9,.5O0 feet 11-inch pipe ) . .
.
Dutch Ravine
Coyote
Loomis (1 mile 11-inch pipe)
Total
JI/!7€.S.
380.375
GaUom.
0. 875 1 700 000
1, 700, 000
10 8,500.000
4 1, 7.50. 000
2 1,7.50,000
20 8, .500, 000
6 2. 3-50. 000
7 8.50,000
8 1, 275, 000
14 1, 23-5, 000
5 10. 200. 000
4 1. 700, 000
8 2,550,000
10 6,880,000
10 2,5-50,000
8 1, 700, 000
10 17, 000, 000
2
3 6, 800,000
6 4, 2-50. 000
In addition to those listed, the company owns a number of old canals not now in
use, which could be reopened if water were needed on their routes.
The water appropriated by the company is being used for various purposes.
]!sevada City. Grass Valley. Auburn. Newcastle, and Lincoln use the water for
municipal supply. In Auburn and Newcastle the waterworks are owned by the
company outright. In Lincoln the company owns a half interest. In Nevada City
and Grass Valley local corporations own and operate the systems, purchasing from
the South Yuba Company the necessary water.
To cover rights of way and protect water rights and reservoir sites, the company
owns about 4,500 acres of land. It also owns and operates mining lands to the
extent of 948.27 acres.
The Sale of Water.
The standard of measurement is the miner's inch, which is the quantit}' of water
that will flow through an aperture 1 inch square, the center of the aperture being
6 inches below the surface of the water, or. approximately, 17,000 gallons in twenty-
four hours.
The rate at which water is sold for purposes of irrigation is ^.5 a year per
miners inch. As 1 inch will sufiice for 7 acres of land, the annual expense to the
farmer is less than §7 per acre. Water for power is sold in miner's inches, except
in special cases where it is delivered with the horsepower as the unit of measure-
ment, and all water so used is returned after use to the company's canals. The rate
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of sale is 18 cents a da}' per horsepowei". The charge for water sold in bulk to
municipalities is 18 cents and upward per inch, according- to amount, cost of
delivery, etc. Where waterworks are owned by the company the rates are collected
from families on a gross charge for general family use, under liberal regulation
charges. These average $2 per month per family.
Value of the Peoperty.
Including the water rights and rights of way the entii-e property owned by the
South Yuba Water Company is now valued at 14,000,000.
SUMMIT WATER AND IRRIGATION COMPANY.
The propei't}' of this compan}^ is situated on the ridge between the South and
Middle forks of Yuba River. Its water rights represent the combined rights of
several companies and are among the oldest in the Yuba River Basin. The works
were constructed between 18.51 and 1856. They were originall}' constructed to furnish
water to the various miners along the ridge, but recently the company has acquired
milling properties and the water is nearly all used upon these properties.
From Eureka to the summit of the SieiTas the geological formation is principally
granite. The slopes rise into high and rugged peaks, some of which attain an
elevation of 8,500 feet. The Middle and South forks with their tributaiy streams,
such as Canj^on Creek, Pass Creek, and others, rise in these mountains, among which
are numei'ous lakes from 20 to -100 acres in area. The Summit Water and Irrigation
Compan}'- has formed a system of reservoirs by building dams at the outlets of many
of these lakes.
Eureka or French Lake is situated at the head of Canyon Creek about 4 miles
west of the summit, and is the principal reservoir of this system. A substantial dam
formed of granite blocks was erected in 1858 and 1859, at a cost of $35,000. The
width at bottom is 120 feet, height 70 feet, and length on top 250 feet. The front
is protected with two layers of 25-inch lumber well secured to the face of the
dam. An arched sluice is constructed through the dam, by which the flow of water
is regulated. The high-water mark is 62. 5 feet above the bottom of the outlet. The
area is 337.2 acres and the capacity 661,000,000 cubic feet. Mr. George Black
reported in 1864 that the height of the Eureka Dam could be safely raised 12 feet, or
to a total height of 82 feet. This would increase the storage caj^acity of the dam
262,000,000 cubic feet. The catchment area of the lake is 5 square miles.
The waters of Eureka Lake flow down Can3'-on Creek 10 or 12 miles to Faucherie
Lake, which is about 600 feet lower in elevation. Faucherie Lake is the basin of a
natural lake, the surface of which was originally raised l)y a daml-l feet high, forming
a reservoir with an area of 139 acres, a catchment of 3,262 acres, and a capacitj^ of
170,000,000 cubic feet. This dam was washed away and has been replaced by one 21
feet high, which forms a reservoir with an area of 90 acres, a capacity of 50,900,000
cubic feet, or about one-third the capacity of the reservoir as first constructed.
The cost of this new dam was 18.000.
Weaver Lake is a natural lake situated about 2 miles north of Bowmans. Its
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catchment area is small, but as it is commanded by the Eureka Lake Ditch it can
always be filled. Its level has been raised by a small dam 22 feet high, so that it
now covers 83.5 acres and has a capacity' of 1.50,000,000 cubic feet.
This compan}' owns sevei'al other small lakes, including Jackson Lake, which
have an estimated capacity of 75,000,000 cubic feet. The entire system of resei-voirs
places at their disposal 934,000,000 cubic feet of water, which, by raising the dams,
could be increased to 1,376,900,000 cubic feet.
Weaver Lake was tapped by the Miners Ditch, which has a capacity of 700
inches. A large portion of this canal was composed of a wooden flume peculiarly
supported by chains to the side of the canyon. That portion of the flume which was
on the south bank of the Middle Yuba was washed out in 1883, at the time of the
break of the English Dam, and it has not been replaced. The waters of Weaver
Lake could be turned into the Middle Yuba and taken up by the San Juan Ditch,
but the ditch is out of repair.
The principal canal of this system is the Eureka Lake Ditch, which cost §430,250.
It takes water from Faucherie Lake and carries it down the divide to Columbia Hill.
Its total length, inckiding distributing ditches, is 54 miles. Its capacity is 2,500
miner's inches.
In 1876 the company had 154 miles of ditches, with a total capacity of 25.150
miner's inches. These ditches could supph* onh* 8,800 inches during the wet season
and 4,600 during the dry season. The cost of the ditches and reservoirs of the
system is as follows:
Cost of Summit Irrigation Company's works.
Eureka Lake and flume S256, 000
Smaller ditches, water right, etc 174, 250
Eureka Lake Dam 35, 000
Faucherie Dam, original S, 000
Smaller dams 2, 000
Other connecting ditches and M'ater rights 68, 000
Miners Ditch and reservoir 180, 000
Distributing reservoir 50, 000
Middle Yuba Canal or San Juan Ditch from river to Manzanita Hill 261, 765
Manzanita Hill to Birch Hill 31, 227
Distributing reservoir below San Juan IS, 000
Total 1,084,242
It may be interesting to give some figures in regard to the cost of maintenance
and sales of water under the S3"stem. The total cost of maintenance of these ditches
for the eleven j^ears, 1866-1876, was $936,433.48, and the average cost per year was
$85,403. During these eleven 3"ears the company's sales of water amounted to
$1,988,603.
The company first started to sell water to the various miners along the ridge, but
later it acquired mining property of its own and used a large portion to work its own
ground. Verj- little water is sold for irrigation, the annual returns not exceeding
$200. There are no established rules in regard to its use and price. The water i&
used principally on the sinall farms and orchards in the vicinity of Moores Flat. "
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KATE HAYES COMPANT.
This compaii}' was originally known as the Milton Mining- and Water Company.
In 1890 it was disincorporated and was reincorporated as the Kate Hayes Company.
The rights of this company are located near the headwaters of the Middle Yuba,
where the company owns several valuable reservoirs. The principal one, al)out 13
miles east of Graniteville, is English Lake. This reservoir was formed between 1866
nnd 18.58 by constructing three crib dams, which connected two granite knobs at the
lower end of a glacial lake Avith higher lands on each side. In 1876-77 Hamilton
Smith, jr., raised the height of the dams to 86.57 feet above the bottom of the gates.
The back wall of the center dam had a height of 131 feet. The walls were of dry
rubble, covering a solidly filled crib, and faced with plank on the upstream side.
The cost was $155,000. At 81 feet above the gates the elevation is 6,605 feet above
tide, area 363 acres, and capacity' t;5(). 000,000 cubic feet, and the catchment area is 12
square miles. The center dam failed in June, 1883, causing considerable damage
below. It has never been rebuilt. The cause of the break has never been ascertained.
The two end dams are at present in fair condition, with the exception of the facing
and flash Ijoards.
At Milton, on the Middle Yuba, there is another reservoir site. It, however,
has never been developed. This reservoir has an approximate elevation of 5,800 feet,
an area of 90 acres, and a capacity of 28,000,000 cubic feet. It could be utilized at a
comparatively small cost. A main dam about 30 feet high, 250 long, would be
required, besides an additional smaller dam 120 feet long. The reservoir has a catch-
ment area of 30 square miles below the English Reservoir.
At Little Grass Valley there is another reservoir site which would have an area
of 65 acres and capacity of 62,061,250 cubic feet at a depth of 70 feet. The reservoir
has a very small catchment area, but could be used as a service reservoir in connection
with Milton Ditch. It would require two dams, the largest of which would be 70 feet
high and 600 feet long.
The principal canal of this company is the Kate Hayes, or Milton Ditch, which
takes water from the Middle Yuba at Milton, where the compan}^ has a small diverting
crib dam. The canal follows the main ridge between the Middle and South Yuba to
French Coral. The ditch has a total length of 63 miles. It is 7.65 feet wide on top,
4 feet wide on the bottom, and 35 feet deep. The grade is from 16 to 32 feet to the
mile. It was built in 1873-74 at a cost of $462,998, and its original capacity was
3,000 miner's inches.
Most of the water in the Kate Haves Ditch is used at the Badger Hill Mine.
Abovit 200 inches are used at French Coral for irrigation and mining. The low-water
discharge of the Middle Yuba is capable of supplying this ditch for only three or
four months of the year. The balance of the time water is obtained from the reser-
voirs of the North Bloomfield Gravel and Mining Company.
The charges made by the company are 12.5 cents per inch for ten hours, and 20
cents per inch for 24 hours, for water used for irrigation. The farmers along the
line of the ditch consider this rate prohibitive for oi"dinarv crops, and consequently
use the water oidy to irrigate gardens and orchards. During 1900 the owners decided
not to maintain the lower end of its ditch, but, as this would leave the farmers in the
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vicinity of French Coral without Avater, that portion of the ditch between North San
Juan and French Coral was turned over to Mr. Thomas, of Birchville, who agreed to
keep up the ditch and deliver the water to the farmers. The company gave Mr.
Thomas the 200 inches of water, and allowed him all he could make for keeping the
ditch up. Mr. Thomas maintained the rates previouslv given.
Irrigation is very limited in this vicinity, there being in all about .500 acres
watered from this ditch. The crops irrigated are alfalfa, fruits, and vegetables.
The practice is to irrigate gardens everj three or four days, alfalfa ever}^ twelve
to thirteen daj'S, and orchards every fourteen to sixteen da^^s.
The duty of water will always be low, as the soil is a shallow red clay, and tne
temperature during the irrigation season is quite high. About 10 inches of water
used every seven days during the season of sixteen weeks will irrigate 2 acres.
NORTH BLOOMFIELD GRAVEL AND MNING COMPANY.
The North Bloomfield Gravel and Mining Company was incorporated in 1866.
Its water rights are located on the same watershed as those of the Summit Water
and Irrigation Company, but lower down on Can^^on Creek, and embrace the overflow
from the Summit Water and Irrigation Companj^'s reservoirs, together with an
additional catchment area of 19 square miles. The principal reservoir is Bowmans
Lake, which is situated about 6 miles east of Graniteville on Canyon Creek, a tribu-
tary of the South Fork. This reservoir was designed for the supplj- of water during
the diy season to work the gravel mines which were owned by the compan}-.
In ordinar}^ seasons the Summit \Vater and Irrigation Company's reservoirs
retain all the water flowing from the catchment area of Bowmans Lake, which has
an extent of about 19 square miles. The mean annual rainfall at Bowmans is about
75 inches, of which 75 per cent is run ofi'. Two dams are required to impound the
water at Bowmans. The main one, placed across the narrow gorge forming the
outlet of the valley, has a maximum height of 100 feet (96.25 feet above the datum
base line) and an extreme length on top of 125 feet. The smaller dam, placed across
a gap near the mouth of the valley, has a maximum height of 51 feet and an extreme
length of 210 feet. It is fitted with wasteways, and over it is discharged the excess
above the capacity of the reservoir. High-water mark is fixed at a point 1.5 feet
below the crest of the main dam. At this height the reservoir, with a surface area
of over 500 acres, contains 918,000,000 cubic feet of water. By placing flash boards
on the top of 'the wasteway the water is raised to the 96-foot level (above datum
base), increasing the capacity of the reservoir to 930,000,000 cubic feet. The stream
feeding the reservoir has a maximum flow during great freshets of 5,000 to 7,000
cubic feet per second. The dams at Bowmans Lake have been designed to with-
stand not only freshets, but also an}^ additional strain due to the breaking of the
dams above. The main dam cost 815.000. It rests on solid granite bed rock. In
1872 a timber-crib dam was built to the height of 72 feet, the crib being built of cedar
and tamarack logs, notched and bolted together, and solidly filled with loose stones
of large size. A water-tight skin of pine planking is spiked to the upper face.
During 1875-76 the dam was increased to a height of 100 feet by filling in a stone
embankment on the lower side of the old structure, faced with heavy walls of dry
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rubblestone of large size. The downstream face wall is 15 to 18 feet thick at the
bottom, diminishing to 6 or 8 feet at the top. Many of the stones weigh from 0.75
of a ton to 4.5 tons. The lower portion of the wall is 17.5 feet high, with a batter of
15 per cent. It is built of heav}' stone in horizontal beds. The backing is tied to
the stone b}' long iron rods. The upper portion is built with a slope of 45 degrees.
A plank skin is firmly spiked on the upper face of the dam. This planking is of
heart sugar pine. .3 by 8 inches, dressed. At the bottom the plank is fitted to bed
rock and calked with pine wedges. There are three thicknesses on the lower 25 feet,
two thicknesses on the next 35 feet, and one thickness on the upper 36 feet. A cul-
vert, with foundation and avails built of heavy dry rubble covered with heavy granite
slabs 16 to 18 inches thick, extends thi-ough the dam. Three wrought-iron pipes of
No. 12 iron, 18 inches in diameter, pass through the water face of the dam. Their
intakes are protected by a strainer. A valve is placed at the lower end of each pipe.
The aggreg'ate discharge of these pipes is 280 cubic feet per second. The dam is
built V-shaped, with the angle, of 165 degrees, pointing up stream. The cost was
$151,521. The wasteweir is over a crib of round cedar timbers, from 12 to 30 inches
in diameter, firmly bolted together, with the foundation logs securely fastened to the
bed rock with li^-inch l)olts. The cribs are solidlv filled with granite blocks of
various sizes. A plank fencing of 3-ineh heart sugar pine is spiked on the water
face. The crest of the orio-inal dam is 92.5 feet aljove datum line, being- 4 feet lonsfer
than the crest of the main dam. A light superstructure of 4 feet allows the water
to be raised to the height of the main dam. The wasteweir is provided with twenty-
eight escapes, each 4 feet wide and 11 feet deep. These wasteways are closed when
all danger from freshets is passed.
It is believed that the structure is sufficiently stable to allow a flood of 16.000
cubic feet per second to pass with safety through the wastes and over its crest. The
water passing over the dam falls on bare granite bed rock, and thence down a steep
gorge.'
Besides Bowmans Reservoir the company has the following reservoirs:
Ilcservoirs of ilie Nortli Bloomfield Gravel and Mining Company.
Name.
Dam. High-
water
area.
Altitude. Capacity.
Height. Length.
Sawmill
Feet.
39.2
14.0
12.8
12.0
11.0
1.0
Feet. Acres.
80.6
26.2
48.8
11.2
8.1
11.2
Feet.
5,780
6,410
6,690
6,460
6, 590
Cubic feet.
2, 000, 000
3, 423, 816
23, 027, 558
2, 395, 800
2, 907, 630
16, 000, 000
Shotgun .50
Island
Middle
Round
The combined storage capacity of the.se reservoirs is 961,754,804 cubic feet, or
445,257 24-hour miner's inches.
The main canal is the Bloomfield Ditch, which commences at Bowmans Lake
and follows along the main ridge, between the South and Middle forks of Yuba
^The above description of the Bowmans dams is essentially the same as written for Bowie by
Hamilton Smith, jr., who planned and constructed the dams.
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River, to the North Bloomfield Mine. Its leng'th. including distribution ditches, is
55 miles, and it has a grade of 12 to 16 feet to the mile. It is 8.65 feet wide on top,
5 feet on the bottom, and 3.5 feet deep, with a capacity of 3,200 inches. The ditch
was finished in 1876, at a cost of §166,167. The ditch and supports of the flumes
are in fair condition, but the boxing of the flumes should be renewed in many places.
The following data, from Bowie, give the rate of loss by absorption, leakage,
evaporation, etc.
:
Three thousand miner's inches of water, turned in during the dry season at the head of the
Bloomfield Ditch, will deliver 2,700 inches at the gage, 40 miles distant. Two thousand four hundred
inches of water, turned in at the head of the ^lilton Ditch, formerly delivered at the gage, 29.5 miles
distant, 1,450 to 1,600 inches; but at present 2,500 inches, turned into the head of the ditch, delivers
2,000 inches at the gage.
Irrigation.
Onh" a small fraction of the water from the Bloomfield Ditch is used for irriga-
tion, according to Supt. L. L. Meyers, of North Bloomfield. The total revenue from
the water sold for irrigation does not exceed $25 per annum. This does not include
some 200 inches which, as previously mentioned, is sent to French Coral through the
Milton or Kate Hayes Ditch. Most of the water is used at the North Bloomfield
Mine, and when not thus used is run to Badger Hill and Cherokee. There are no
regular prices for water used for irrigation, nor are there any rules regarding the
distribution of water for irrigating purposes. The people are allowed all the}' wish,
provided the supply of water in the ditch is not reduced below a certain amount. A
great deal of water is wasted by the irrigators. The reason the compan}* does not
measure the water which it sells to irrigators is that the revenue from that source is
too small to warrant any expense, and the compan}' is indifferent as to whether the
people use the water or not. When the company's mine is being operated use is
found for all the water the ditch can carry.
aiARTSVILLE AXD NEVADA PO^VER COMPANT.
This company has a water right at Goodyears Bar, on the North Yuba, of 20,000
miners inches. It is intended to divert the water at this point and carry it to a point
opposite Alabama Bar. where it will be used to generate power and be returned to
the river.
At Alabama Bar the same company- has another right of 10,000 miner's inches.
It intends to divert this water from the river and carry it to a proposed reservoir at
the Oregon House in the drainage basin of Dry Creek. This reservoir, with a dam
130 feet high, will have an area of 2,000 acres. It is at an elevation of 1,500 feet
above tide. This elevation is sufficient to develop a large amount of power and leave
sufficient head to deliver the water for irrigation and domestic uses to coast and
valle}* cities.
The company also has rights at the Narrows for 25,000 inches, and owns 57 acres
on both sides of the river at this point. It is intended to use this water for power
and irrigation purposes.
Caxals.
Daggett Ditch is being constructed. It takes water from the Yuba above
Smartsville. The cost to date has been $3,000. O'Brien Ditch commences at the
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Narrows, on the south side of the Yuba River. The cost of this ditch to date has
been §16,000. The Alabama Bar Ditch is being constructed as rapidly as possible,
and is to carry water from Alabama Bar to the Oregon House Reservoir. Tunnels
and concrete aqueducts are to be used on the ditch instead of flumes. The tunnel
which is to divert the water from the river and about 3.5 rods of the rock foundation
for the aqueduct had been constructed at the time of examination in July.
Eeservoirs.
Besides the reservoir at Oregon House Valley, the company has 10 storage lakes
at the head of North Yulja River, which will hold water to the extent of 6,000 2-1-hour
inches for five months in the jenv.
EXCELSIOR WATER AXD MIXING COMPANY.
The first water brought into Smartsville, Sucker Flat, and Timbuctoo was
delivered in the spring of 18.52 by the Union Ditch Company. The water was taken
from Squirrel Creek by the Triunion Ditch, which was 7 or 8 miles in length and of
a capacity when first dug of not more than 300 inches. Its cost was about |2.5,000.
It was afterwards enlarged to a capacity of 1,()00 inches, at an additional cost of 87,000.
The company used a service reservoir and stored the water that came down at night,
thus increasing the day supply. This was then regai'ded as quite an undertaking and
provided a sufiicient volume of water to suppl}' a number of mining claims. Claims
were then onlv about 100 by 120 feet, and required about 15 to 25 inches of water,
and worked only the surface of the hills and bars in the little ravines. The price of
water was about 50 cents per inch. The actual sales amounted to about |1,800 per
week in the rainy season. In the dry season there was no water.
In the winter of 1852 other water was introduced to Sucker Flat in what was and
is still known as The ^Miners Ditch. It was started in opposition to the Union Ditch
Company, but the two companies consolidated before it was finished. This ditch
took water from Deer Creek, about 1 mile east of Squirrel Creek. It was 8 miles
long, with a grade of 15 feet to the mile, and cost §15,000. In 1858 it was enlarged
to a capacity of 1,000 inches. It was abandoned in 1866, but it could be used at the
the present time b}^ cleaning it out and replacing the flumes.
The same winter, 1852-53, another company finished a ditch, the Riffle Box. This
ditch was 15 miles long, 8 feet wide on top, and 1 feet wide on the bottom, and 3.25 feet
deep, and had a capacity about the same as The Miners Ditch. It cost about §10,000.
Water was taken from Deer Creek, near the town of Rough and Ready. Soon after-
wards this compau}- consolidated with the Union Company and formed what was
known as the Triunion Water Compan}^ They had at their disposal from 800 to
1,000 inches during the wet season.
During the winter of 1851-55 the survey of the Excelsior Ditch was made and
work commenced. Water Avas delivered at Sucker Flat during the winter of 1856.
The ditch had a grade of 10 feet to the mile, was 6 feet wide on top, 1 feet wide on
the bottom, and 2 feet deep, and had a capacity of 800 inches. The ditch was 17
miles long, and also took water from Deer Creek between the Rifiie Box and Miners
ditches, but owing to its being more circuitous was longer than either of the others.
At the same time the Excelsior Canal Company commenced the South Yuba
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Ditch. It took water from the South Yuba and joined their Deer Creek Ditch about
3 miles from Smaitsville. It was built with a grade of 10 feet to the mile, was 8 feet
wide on top. 6 feet wide on the bottom, and 2.5 feet deep, and had a capacity of
2, .500 inches. Its cost was about §.500.000. The South Yuba Ditch was not finished
until the fall of 1859. The length was about 16 miles from the South Yuba to Deer
Creek. This ditch tapped a perennial stream reinforced by stored water, so it was
very soon decided to carrj- it through to Sucker Flat by a difi'erent route from the
original one. This lower part is about 10 miles long, with about five-eighths of a mile
of flume. It was built on a grade of 10 feet to the mile, was 9.5 feet wide on top.
7 feet wide on the bottom, and 3 feet deep, and had a capacity of 3,000 inches. The
cost was 8260,000. It was known as the China Ditch, and was finished in 1860.
In the summer of 1857 what is known as the Boyer Ditch was commenced, and
finished early in 1858, by David Boyer. The Boyer Ditch took water from Deer
Creek and discharged into the Boyer Eeservoir. It was 18 miles long, and had a
grade of 15 feet to the mile and a capacity of 1,500 inches. Its cost was about
S120.000. In 1859 the Boyer Ditch consolidated with the Triunion Company and the
name was changed to the Union Ditch Company.
Early in 1861 the Excelsior Ditch and the Union Ditch were consolidated under
the name of the Excelsior Canal Company. In 1857 it became the Excelsior Water
Company. Up to this time the business of the company had been to sell water to the
various miners in the vicinity of Smartsville. In 1876 it consolidated with some of
the mines between Timbuctoo and Smartsville, and became the Excelsior ]Miniug
Company. In 1877 it became the Excelsior Water and Mining Company by taking
in additional mines in the vicinity of Smartsville. The company has not done any
mining since 1896. when their permit was revoked by the United States engineers.
Nearly all the water at the disposal of the company is at the present time used for
irrigation.
Besides the above ditches the Excelsior Water and Mining Company at the present
time has the following ditches:
EOUGH AXD Ee.\J)T DiTCH.
This ditch was constructed in 1850. It takes water from Deer Creek, about 5
miles east of Nevada City. It is 16 miles long, with a grade of 14 feet to the mile and
a capacity of 500 inches. The cost was §60,000. There is a small diverting dam in
Deer Creek at the head of the ditch. 8 feet high and 117 feet long on the crest. The
ditch delivers water at Rough and Ready. All the water was formerly used for
mining, but it is now used for irrigation.
New Totv-x Ditch.
This ditch is 8 miles long, and has a grade of 10 feet 8 inches to the mile and
a capacity of 300 inches. It takes water from Deer Creek below Nevada City and
runs to Kentucky Flat.
"Woods Eavixe Ditch.
This ditch was built in 1850. It is 4 miles long, on a grade of 8 feet to the mile,
and has a capacity of 200 inches. It heads in Woods Ravine near Nevada City and
runs to Rush Creek.
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Pleasant Valley Ditch.
This ditch takes water from Deer Creek and delivers it to Hudson Mine. It is
3 miles long, has a grade of 7.6 feet to the mile, is 28 inches wide on top, 20 inches
wide at the bottom, and 20 inches deep, and has a capacity of 260 inches. All the
water is used for irrigation in Pleasant Valley except 50 inches, which is used at the
mine.
OusLEY Bak Ditch.
This ditch was built in 1852 at a cost of $20,000. It is 12 miles long and has a
grade of 11 feet to the mile and a capacity of GOO inches. It takes water from the
Big Havine about 300 feet below Union Reservoir and distributes it to the vicinity
of Eeeds Station. This ditch was extended by keeping upon a light grade and not
letting the water drop into Magonigal Ravine. It now commands all the land north
of Dry Creek and west of the ditch. The length of the extension was 5.5 miles and
the cost $7,526.
Faem Ditch.
This was built in 1876. It heads in Big Ravine opposite the Timbuctoo Ditch
and irrigates the Bonanza Ranch. The size of the ditch varies. For the first mile, to
Sanfords Ravine, it has a grade of 0. 5 inch to the rod, is 7 feet wide on top, 5 feet
wide on the bottom, and 2 feet deep, and has a capacity of 2,000 inches. From that
point for 1.5 miles it is 5 feet wide on top, 3 feet wide on the bottom, and 2 feet
deep, and has a capacity of 1,000 inches. From there to the reservoir, a distance of 3
miles, the capacity is 600 inches. The total length of the ditch is 5.1 miles, 300 feet of
which is in flumes. The ditch at the present time will not carry more than 100 inches.
It cost $10,000. Before reaching the reservoir a tunnel was dug a distance of about
300 feet, so that water could be discharged into the Ousley Bar Ditch. From the
Farm Reservoir there are two main ditches that lead the water over the irrigated
ground.
Spenceville Ditch.
This ditch takes water from the China Ditch near Smartsville, and was built in
1890 at a cost of $10,000. It is 7 miles long on a grade of 12 feet to the mile, is 6
feet wide on top, 3 feet wide on the bottom, and 2.8 feet deep, and has a capacity of
600 inches.
The total length of the Excelsior Company's ditches is about 110 miles, 60 miles
of which are in use. The total cost was more than $1,200,000. The whole mining
district from Nevada Cit}^ to the Sacramento River, bounded by the Yuba and Bear
rivers, can be supplied by the waters of this compan3^
The expense of maintenance of these ditches is low compared with ditches located
higher in the mountains, for the reasons that the ground at this altitude rarely
freezes and no snow lies in winter, and landslides are of rare occurrence. As few
flumes are required between Deer Creek and Smartsville, the banks of the ditch have
settled and become covered with a permanent growth of grass and bushes, and a
break is rare even in the severest rain storms.
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D.OIS.
The dam of the Excelsior Water and Mining Company, in the South Yuba, was
constructed in 1878. Square timbers were drift-bolted to one another and leaded to
the bedrock. Through each timber, 2 feet from the end, a l^-inch rod was bolted and
extended back and leaded in the bed rock. In the construction 18 tons of l^-inch
iron was used for braces, bolts, pins, etc. The dam is 26 feet high, 60 feet long on
the bottom, and 120 feet long on the crest. It is planked on the upstream side with
2-inch plank, and the rock was piled on the upstream side to within 1 feet of the
top. It cost about §10,000. At the present time the dam is filled to the top with
tailings and is in as good condition as when built. This dam is of such a j)eculiar
type that diagrams of it are shown (fig. 1, p. 139).
The dams in Deer Creek, at the head of Eough and Ready. Boyer. and other
ditches, are of the same type of constniction as the South Yuba Dam. The Xewtown
and Pleasant Valley dams are wing dams.
Eeseevoies.
The Excelsior Company owns reservoirs as follows: •
Union Reservoir, located in S. E. i of sec. 21, T. 16 X., R. 6 E.. has a capacity of
6.000 21:-hoiu' inches. Its area is about 10 acres. It was built in 1859 by constructing
an earthen dam 700 feet long, 30 feet high, 5 feet wide on the crest, and 100 feet
wide on the bottom, having a riprap stone wall laid on the inside. Its cost was
§20.000.
Boyer Reservoir, located in X. i sec. 2, T. 1-5 X., R. 6 E.. has an area of 20 acres
and a capacity of 1,000 21-hour inches. It was built in 1858, and has a dam similar
in type to the one at Union Reservoir, 600 feet long, 8 feet wide on the crest, 78 feet
wide on the bottom, and 20 feet high. Its cost was §1,000.
Besides these there are a number of small reservoirs and a number of undeveloped
reservoirs, the sites for which the company owns. At Indian Springs, by building
a dam 100 feet high, a reservoir could be made which would cover 216 acres and
store 296,000 21-hour inches. This reservoir would have a watershed of about 10
square miles, but it could be filled from existing ditches. At the Garsaway Ranch,
by building a dam 105 feet high and l.OSi) feet long, there could be stored 90,000
21-liour inches, making a reservoir with an area of 139 acres.
Eights ix Deer Creek.
The Excelsior Water and ^Mining Company claims and holds all the existing
water rig-hts on Deer Creek froin 1 mile east of Nevada Citv to where it flows into
the main Yuba. Hence practically all Deer Creek water belongs to the Excelsior
Company. There may be some water used above the system, but it all comes back
to the stream above the head of the Rough and Ready Ditch. All the water that
finds its way into the Excelsior Ditch below the Rough and Ready Ditch in the sum-
mer time is waste water. It consists of sewage of the town of Nevada, waste from
the mines, and waste from irrigation.
152 IKRIGATION INVESTIGATIONS IN CALIFORNIA.
AVater Eights ix South Yuba.
The company claims and holds all the South Yuba water, and water from all its
triltutarios below or \vest of the South Yuba Water Company's systems. It claims
that no other company has any prior right to any natural waters that are discharged
into the South Yuba or any of its tributaries below or west of the South Yulm Canal
Company's system.
Nearly everyone having land situated so that it can be watered from the ditches
does more or less irrigating. The crops irrigated are alfalfa, orchards, gai-dens, and
grain, the latter being irrigated only during very drv years.
In 1S9S the area irrigated with water from this system was l,88i acres; in 1899,
1,352 acres, and in 1900, 1.251 acres.
The company's charges for water depend on the kind of crop irrigated. Six
dollars per acre per season is charged for grass, and $5 per acre per season for
orchards. Irrigators are allowed all the water they want. They are supposed to use
it hy rotation, but water is so abundant that there is generally no trouble in getting
it except on a few smaller ditches, such as the SpenceA'ille Ditch.
The waste of water due to its abundance and to unskilled irrigation is great.
1 ul!y 60 per cent of water turned on the fields runs oti' and into the nearest ravine.
All the w ater which runs into Deer Creek above the headgate of the China Ditch is
picked up again by that ditch and utilized, l^ut all that runs in below is wasted.
^
That which runs into Big Ravine above the Farm Ditch is saved.
The value of good land above the ditch is from $12 to §15 per acre; the same
class of land below the ditch brings $25 to $30 per acre. The soil is a red cla^- con-
taining a small percentage of iron and copper. It is from 2 to 6 feet deep, but when
property irrigated and worked it will raise good crops. Hav in 1900 was worth $10
per ton, and most of the crop was shipped to Nevada City and Grass Valley.
NEW BLUE POINT MINING COMPANY'S DITCH.
In 1858 the Nevada Reservoir Ditch Company Ijuilt a ditch from Wolf Creek, a
tributary of Bear River, to the gravel mines neai Smartsville. . ^A'ater was turned
into the ditch by a crib dam in Wolf Creek about 15 feet high. The ditch is 30
miles long and on a grade of 12 feet to the mile. The first 27 miles it is 6 feet wide
on top, 1 feet wide on bottom, and 2.5 feet deep, with a capacit}" of 800 miner's
inches. The last 3 miles had a capacity of 1,200 inches. The total cost was
about $75,000. Along the line of the ditch there are several drops which might be
utilized to develop power—one 1 miles from the headgate. of 75 feet; another 10
miles from the headgate, of 150 feet; a third. 28 miles below, of 150 feet; and one 29
miles below, of 150 feet.
The company owns two small reservoirs along the line of the ditch which are
situated about 1 mile apart. The lower one is about 3 miles from the end of the
ditch. They have an area of 20 and 15 acres respectively. During the diy season
the ditch depends on the waste water from the Grass Valle}' mines.
Veiy little water is used from this ditch for irrigation, there being only about
100 acres watered in all. Five dollars per acre per season is charged for the use of
water. The customer is allowed as much as he wants whenever he wishes it. The
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water is principally used at the Blue Point ^line. The ditch is now the property of
the Xew Blue Point Mining Company.
The South Yuba TVater Company supplies water to the mines near Grass
Valley, so the water which this ditch carried from a tributary of Bear Eiver to the
Yuba is returned to the drainage basin from which it ^ras diverted.
POWER STATIONS IN" TKE BASIN OF YTTBA RIVER.
A number of electric power companies utilize the water of Yuba River. The
Central California Electric Company has a station near Xewcastle. and also one near
Auburn. At the Newcastle station water is taken from the South Yuba Wat^r
Company, to which the electric company is allied, and carried to a power house
6.100 feet distant in a 2i-inch riveted sheet-steel pipe. From there the power
developed is transmitted 30 miles to Sacramento, at 15,000 volts, where it is used for
lighting and general pui-poses. The Auburn station utilizes a fall of 200 feet within
a distance of half a mile, found on the Bear River Canal of the South Yuba Water
Company, about 1 mile sotith of Auburn. A reservoir, capable of holding a day's
supply of water, was built at the head of Auburn Ra-vine. A pipe of riveted sheet-
steel 3.100 feet in length, with a diameter ranging from .56 inches down to 36 inches,
connects the reservoir with the power house. The power generated is also trans-
mitted to Sacramento, 31 miles distant.'
The Bay Counties Power Company has a station on the South Yuba River,
about 6 miles from Nevada City. Water is diA'erted from the river about 1 mile
above Perdons Bridge by a crib dam 38 feet high and 150 feet on the crest, the cost
of which was 818.000. The flimie is 1 miles long. 5 feet on the bottom, 1.5 feet
deep, and has a grade of 1.5 inches to the rod and a capacity of about 7,000 inches.
Its cost was §55.000.
On Rock Creek, which is a tributary of the South Yuba, there is an artiticial
reservoir with a capacity of 10.000 21-hour inches under 6-inch pressiire. This
reservoir is formed by a crib dam across Rock Creek, built in 1898 at a cost of
§25.000. The dam is 51 feet high and 251 feet long. The ditch from the dam to the
power house has a capacity of 750 inches, and cost §7.5iJ0. There is also a small
emergency reservoir at the top of the hill above the power house, which has a
capacity of 500 inches for one hoitr. In case of a sudden call for power the water is
drawn from the Rock Creek Reservoir. It takes water one and one-half hours to
come to the power house, so the emergency reservoir serves until the Rock Creek
water reaches the power house. The power house was linished in 1896. and subse-
c^uently enlarged. At present it contains four alternating-current Stanley genera-
tors, each having a capacity of 500 horsepower, which generate a current directly at
a potential of 5,500 volts. Each generator is directly connected to and driven by
two sets of water wheels. The power generated is transmitted 1 miles to Nevada
City, and thence 1 miles to Grass Valley, where it is used to supply all the public and
private lights and the small demands for power. Diverting lines are carried to the
mining districts, and power is now supplied to run motors of from 1 to 150 horse-
^The description of the Xe-wcastle plant is condensed from an article in Electric TTorld for
December 18, 1897; that of Auburn plant from the American Electrician for September, 1899.
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power, which are used to operate piimps, hoists, and other mining macnmery. This
plant is of great importance to this region because of the high price of fuel, which
caused the shutting down of many mines. The company delivers a current for power
at an average price of $.5 per month per horsepower for constant loads.
The same company has a station near Dry Creek, 20 miles northeast of Marys-
viue. The water is taken from the flume at Colegate and conveyed through 25 miles
of ditch to the forebay, then to the power house through 850 feet of 30-inch riveted
sheet-steel pipe, affording an effective head of 296 feet.
The power is transmitted by pole line to Marysville, a distance of 20 miles, and
used for lighting the city and general power pui'poses. There is also an 8-mile
circuit, delivering lights and power for mining purposes at Browns Valle}^ both
power and light being taken from each circuit. They also send power to the power
house of the Nevada division when that power house is unable to carry its load.
College Station is also owned by the Bay Couhties Power Company, and is situ-
ated on the main Yuba River at a point about 4 miles above the junction with the
South Fork. Construction was commenced in May, 1899, and is still being continued.
The com])any holds the Page lease of the mechanical privileges of the water of
Browns Valley district, and claims an additional right to 10,000 inches in the North
Yuba at the headgates.
The dam in the North Yuba has been raised to a height of 37 feet, and a new
flume, 6 by 7 feet, on a grade of 13 feet to the mile, with an estimated capacity of
300 cubic feet per second, has been built from the dam to Colegate, a distance of 7.6
miles. From the foreba}' to the power house there is a drop of 695 feet, which is
used to develop power. The water is to be conveyed to the wheels in five 30-inch
pipes, two of which are now laid. They have a length of 1.600 feet, the first 700
feet being riveted steel, and the lower 900 feet cast iron.
The company- intends to deliver power at San Francisco and intermediate points,
a total distance of 140 miles. The total cost of the plant will be ^3,000,000,
$2,300,000 having already been expended.
At Dobbins a reservoir is being built to be drawn on in case the water in the
flume has to be shut off'. Its capacity will he about 35,00(>,0(J0 cubic feet. Dobbins
Creek will be able to fill it during the rainy season. If it becomes necessary to refill
it in the summer, part of the water which runs to waste during the period of minimum
load is to be used to lift the balance up to the lake. When the reservoir is drawn
on the water will be used twice—once to generate power at the forebay under a
head of 330 feet, and again at the power house under the 665-foot head.
IRRIGATION IXVESTIGATIOXS ON CACHE CREEK.
By J. M. AViLsox, C. E.,
Agent and Expert.
INTEODTJCTION.
The district to which the investigations described in this report were directed is
the watershed and valley of Cache Creek (PI. XI). It embraces the county of Yolo
and parts of Lake and Colusa counties. All of Lake County is mountainous, as is
also that -part of Colusa Count}' which is drained by Cache Creek. The western
boundary of Yolo County is the crest of the eastern ridge of the Coast Range. The
eastern slope of this ridge covers about one-third of the county and is of little value
agriculturally, except as a stock range. To the east of this mountain region lies a
border of low hills; beyond, the great Sacramento Valley stretches away in an
almost unbroken plain, from Suisun Bay on the south to Red Bluff on the north, a
distance of about 140 miles. The topography is well shown in the section of Drake's
relief map of California as given in PI. XII. Yolo is the second county north from
the bay, and lies directly across the river and west from the city of Sacramento.
As with most of the agricultural country west of the Missouri River, the stock-
man was the first occupant. Pasturage was abundant, ajid continued throughout the
year. The mild winters seemed to make unnecessary the providing of food for stock,
as in the more rigorous climate of the East. Following the discov^ery of gold in
18-i8 came the rapid development of the mines and the golden age of California,
bringing a read}' Diarket for all staple products at remunerative and sometuiies
fabulous prices. The stockman had every encouragement to expand his herds, but
with the winter of 1861-62 came unprecedented floods and disaster. It was estimated
that ttO per cent of the cattle in Yolo County perished from the effects of storms,
floods, and lack of food. The spring of 1862 was again favorable, and, stimulated by
good pi-ices, which still prevailed, the cattlemen sought to retrieve their losses. With
1863 came scanty rainfall, to be followed again in 1861 by a drought of unprecedented
severity. There was no food for the stock, and it either perished or was sold for a
song, to be driven over the mountains into Nevada. The cattlemen were ruined.
The reign of the vaquero was over.
In the meantime the agriciiltural interests were gaining ground, and it had become
apparent that the returns from tilling the soil, though more modest, were less pre-
carious than those from stock raising. It had also developed that the soil and climate
were particularly adapted to the production of small grains. Prices were good and
shipping facilities improving. From experimenting with a few acres in 1849 and
1850 the area cultivated was increased until in 1860 there were, in round numbers,
39,000 acres seeded, chiefly to wheat and bai'ley. By 1866 the acreage had increased
to 87,000. From this time forward the increase was steady till in 1900 the total area
reported under cultivation in wheat and barley alone is 249,848 acres.
Before California became a part of the United States the lands extending along
both sides of Cache Creek from the head of the Capay Valley to Sacramento River
had been granted away by the Mexican Government. The Rancho Canada de Capay
extended from the head of the valley to near the present site of the town of Madison,
155
15(3 IRRIGATION INVESTIGATIONS IN CALIFORNIA.
a distance of about S leagues, and contained 9 square leagues. Below this the Guesisosi,
or Gordon, grant extended for 2 leagues down the stream, and contained 2 square
leagues. The Rancho Rio Jesus Maria, or Hardy grant, extended from the east line
of the Gordon tract west to the Sacramento, and contained 6 square leagues. These
grants were suljsequentl}- confirmed by the United States Government.
The land laws in force for several years after California became a State favored
the acquisition of large bodies of land b_v single individuals. Advantage was taken
of this by the early settlers, many of whom acquired large landed estates, and their
extensive holdings have, by keeping the population sparse, been unfavorable to the
development of the countrv.
CACHE CREEK.
Cache Creek has its rise in the mountains of Lake and Colusa counties. Its
principal and most relial)le source is Clear Lake, which occupies about 80 square
miles of Lake Countj- and has a watershed of about 420 square miles. It is also fed
during the rain}' season and early summer b}^ the north branch of Cache Creek,
which, with its trilnitaries, rises in the northern part of Lake County and the western
part of Colusa County. No continuous record of the flow of the stream has, so far
as I can learn, ever been kept, but during the rain}- season it is estimated to range
from 500 to 1,200 cubic feet per second under ordinary conditions to 30,000 cubic
feet per second in time of extreme flood. This flood flow lasts for a few hours only.
During the Avinter the North Fork and its branches, with a watershed of about 200
square miles in the eastern ]3art of Lake County and the western ])art of Colusa
County, discharge a large volume of water, but with the close of the rainy season
their flow diminishes, and after the middle of June their discharge is ordinarily
of little importance. On ,Jm\e 29, 1900, the discharge from the North Fork, as
measured by A. E. Chandler, of the Universitj- of California, Avas onh' 5.1 cubic
feet per second. On the same date he found that the flow in the main stream, which
is fed by Clear Lake, was 161.1 cubic feet per second.
During the summer of 1900 we made gagings on Cache Creek, as follows:
Gagings of Cache Creek, 1900.
Point of gaging.
Approxi-
mate dis-
tance
from
Clear
Lake.
Date, Discharge.
Miles.
One hundred feet below bridge at Lower Lake
County bridge at Rumsey
Do
On line between J. F. Hughes and Robert Boyle, in sec. 1.5. T. 11 N., R.3\V
Sec. 6,T.10N.,R-^ W
County bridge at Capay
County road at Esparto
County bridge at Madison
Stephens Bridge
Nelson Bridge
East line sec. 12,T. 10 N., R. 2 E
Aug. 20
June 29
Aug. 27
June 29
....do ...
June 28
June 30
....do ...
July 3
....do...
....do ...
Cubic feet
per second.
39. 65
166. 77
27.61
167. 47
173. 60
161. 60
152. 69
140. 87
a 75. 88
53. 04
551. 32
a On July 3 the Moore Ditch was diverting 60. 52 cubic feet per second between Madison Bridge and Stephens Bridge,
making the total flow in this .section of the stream 136,40 cubic feet per second.
b All water passing this point is wasted in the sink or passes into Sacramento Slough.
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In addition to the above. A. E. Chandler, of the University of California, kindly
furnishes the following:
Gagings on Cache Creel:, 1900.
Point of gaging
Approxi-
mate dis-
tance
from
Clear
Lake.
Date. Discharge.
Cubic feet
per second.
00 July 17 106. 90
12 June 29 161.40
24 June 27 .156.00
30 June 25 1S9.00
30 July 20 92.60
40 ....do... 89. &4
.50 July 21 SS.IO
At outlet of Clear Lake
Above confluence with Xorth Fork
Above confluence ^vith Bear Creek.
County bridge at Rumsey
Do....
Xorth of Tancred
One mile west of Capay
The two sets of gagings give a fair idea of the summer flow of the stream, and
the two gagings at Rumsey June 29 and August 27 show how the flow diminishes
a.s the season advances.
In the summer of 1S9S the water ceased to flow from the lake into Cache Creek,
and during this season the water of the lake reached the lowest stage on i-ecord. being
nearly 1^ feet below the low-water mark of 1873. which up to this time had always
been considered the extreme of low water.
A further study of the gagings made during- the summer of 190() shows that a
cousideraVjle portion of the water of this stream sinks into the coarse gravel which
has accumulated in the channel where the stream enters Sacramento Valley proper
and where the steep grade of the channel ends. There is here a stretch of about 7
miles, extending from above Capay to a point near Madison Bridge, where the bed of
'the stream usually shows no running water after the 1st of August. Xear the Madi-
son Bridge the stream again begins to flow, and at the .Moore Dam, 4 miles below, it
again reaches a maximum. Below this it sinks again. A comparison of the meas-
urements in the first series of o-aoino-s taken June '2S and Julv 3. inclusive, beg-inning'
at Rumsey and extending to the canal through the sink ea.st of "Woodland, shows
where the losses take place when there is enough water to keep the flow in the channel
continuous.
Much of the loss of water shown between the gorge above Capay and the Capay
Bridge occurs in the last mile. The loss fI'om Capay down to Madison Bridge is quite
regular. After Madison Bridge is passed the waste is small. The sum of the vol-
umes in the Moore Ditch and in the stream at the Stephens Bridge may be fairly
assumed as the flow in the neighborhood of the dam. The loss between the Stephens
Bridge and Nelson Bridge seems quite heavy, but part of this was diverted b}- the
pumping plants which were iti operation along this section at the time these measure-
ments were in progress. The loss between Nelson Bridge and Hennigen's is not
great, and evaporation would account for most of this. All the water passing Hen-
nigen's is wasted except the small volume used for stock. Later in the season when
the flow is not continuous the proportion of loss at all points is greath' increased..
For the first few miles after leaving Clear Lake the course of Cache Creek is
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through a comparativelj' open country. For the next 25 miles it is a mountain
stream, flowing over a steep and rocky bed and through deep gorges. About 30
miles from the lake it passes into Capa}' Valley, through which it flows for about 20
miles, wiien it emerges into the main Sacramento Valley. Its course here is almost
directly eastward some 2.5 miles to the point whei'e it discharges into the canal which
drains the country east of Woodland. The fall for the first 3 miles after leaving the
lake is about 22 feet. The next 9 miles brings us to the junction with the North
Fork. The fall in this section is about 350 feet. The fall between this point and
Rumsey, where it enters the Capa_y Valley, some 20 miles below, is about 500 feet.
In Capay Valley the fall is about 200 feet. Through the Sacramento Valley the fall
to the slough is about 150 feet. The total fall from Clear Lake to the town of Yolo
is approximately 1,275 feet.
STORAGE.
Clear Lake lies about 80 miles north of San Francisco, in one of the valleys of the
Coast Range, at an elevation of 1,325 feet above sea level. The lake and its watershed
occupy the larger portion of the county of Lake. Its area is about SO square miles,
and it receives the drainage from about 420 square miles of rough, mountainous
country. The moisture precipitated on these slopes soon finds its way through the
steep channels of the mountain streams into the lake. The most important of these
streams are Scotts Creek, Middle Creek, Clover Creek, Kelse^y Creek, Cole Creek,
and Siegler Creek. None of them contributes much water to the lake except during
the rain}^ season. The outlet is toward the southeast through a break in the eastern
ridge of the Coast Range. This channel where the stream leaves the lake is through
a low, flat valle}^, and is in this part from 30 to 100 feet wide and from -4 to 8 feet
deep. It is, except at the extreme lower end of this section, at the same level, and
is for all practical purposes a continuation of the lake.
At the end of this section the water passes over what is known locally as Grigsby
Rifile. The flow through this channel would naturally tend to lower the outlet and
to finally drain the lake, but this tendency is counteracted by Siegler Creek. This
stream enters from the south nearl}' at right angles to the outlet. It is a mountain
stream carrying, in times of flood, much debris of coarse gravel and small stones.
Grigsby Rifile is the bar which this stream has built up in the channel from the lake.
The fall in Siegler Creek for the last mile of its course is about 30 feet, and above
it is still steeper. The fall in Cache Ci'eek below the rifile is moderate, not over 5 or
6 feet to the mile, and the current is much impeded by willows and other growth.
The constant flow from the lake hardly sufiices to keep the channel open to its full
capacity. When the lake is at its low-water stage and Siegler Creek in flood, its
discharge is sufficient to gorge the outlet below the rifile to such an extent that the
water sets back into the lake with a marked current. At such times the deposit on
the bar or riflfle accumulates faster than it can be carried awa}-, and tends to perma-
nentl_v raise the level of the lake. Some fears have been entertained by dwellers
along the shore and owners of lands l.ving along the lake that serious damage may be
caused in this wa}", and some attempt has been made to prevent this b}' changing the
channel of Siegler Creek near the mouth, throwing the discharge farther eastward,
below the rifile. Some digging and plowing has also been done on the riifle in times
U, 5. Dept. of Agr.. Bui. 100, Office of Exot Stations. Irrigation Investigations. Plate XIII.
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of low water with the purpose of loosening the material, so that it may be carried
down bv the current. The water of the lake, starting at the riffle from a state of
rest over a not very steep grade, has little transporting power and, with the flat
grade and clogged channel of the section below, any material moved in this way from
the riffle is deposited at a point a little lower down. While the diversion of Siegler
Creek and the work on the riffle may. for the time being, prevent the raising of the
water level, the ultimate etiect is to make the bar a more permanent and effective
obstacle to the passage of the water. The outlet of the lake being thus impeded, the
water accumulates during the rainy season, causing a fluctuation in the surface from
extreme low to extreme high water of some 12.7 feet. The ordinary range of fluctu-
ation is much less than this. The variation between mean high and mean low water
is about 5.5 feet. The highest stage was reached January 25. 1895, and the lowest
November 20, 1898. The extreme of high water causes great inconvenience to
dwellers on lands contiguous to the lake and also interferes seriously with naviga-
tion, the ordinary wharves and landings under such conditions being all submerged.
The lake is not deep at any point, the extreme depth over a small area ranging from
40 to 50 feet. Along the borders, especially in the neighborhood of the points where
it is desirable to make landings, the water is shoal and grown up with tule or coarse
water grasses. At extreme low water a considerable body of this tule land is par-
tially drained and a large area of mud flats exposed to the action of the sun, producing
conditions which are a serious menace to the health and prejudicial to the reputation
of the towns on the lake as health resorts. The approach to the ordinary landings is
also cut off at such times, thus interfering with the naA-igation of the lake. By the
improvement and control of the outlet all these difficulties might be overcome. This
would require the straightening, widening, and deepening of the channel from the
lake to the point where the stream begins to fall rapidly, and the construction of a
system of regulating works adequate for the passing of a large volume of water when
the level of the lake approaches the high-water danger point. "When the danger is
past, these gates could be closed and the water passed down through the channel as
needed for use below. By so conserving the waters the level of the lake need never
fall to the low stage which it now often reaches. If the range of levels were confined
to from 3 feet above extreme low water to 8 feet above, the evil effects of both
extremes would be avoided; it would then be possible to make permanent wharves
and to reclaim all land above the high-water mark fixed. Siegler Creek could be
disposed of hy diverting it into the lake farther west, above and south of the point
where the channel leaves the lake proper. The waters of Siegler Creek would be
thus conserved and the debris which now interferes and chokes the channel would
gradually fill up and render useful a considerable body of now worthless tule land
near the lower end of the lake, which affords a large evaporating surface, without
adding materialh- to the available storage capacity of the lake.
In the accompanying plate (XIV) the upper diagram shows graphically the
rainfall in inches on Clear Lake watershed for each month for a period of nine years,
1891-1899. It is the average reported by three observers: D. C. Rumsey. of Lake-
port: F. M. Porter, of Kono Tayee, and W. A. Maxwell, of KelseyviUe. The
second diagram shows the fluctuations of the surface of Clear Lake in feet for the
same period and is constructed from three sets of observations made by D. C. Eumsey,
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of Lakeport; Captain Atherton, of Lakeport, and F. M. Porter, of Kono Taj^ee.
The zero line in this diagram is the extreme of low water recorded in these observa-
tions. This occurred November 30, 1898. A study of these two diagrams will show
how the level of the lake fluctuates in response to the precipitation in the watershed
and how the impeded outlet of the lake retards the escape of the water and helps to
maintain the flow in Cache Creek after the rains have ceased. The third diagram
covers the same period and shows the rainfall reported to the U. S. Weather Bureau
by the observer at Woodland, and represents fairly the precipitation on the agricul-
tural lands of Cache Creek Basin.
A study of the third diagram shows that in 1897 the rain praeticall}^ ceased in
Cache Creek Basin before the 1st of April and did not begin again until some time
in November, a period of seven months; that in 1891, 1892, 1893, 1895, and 1896 the
rain ceased in May; that in the remaining three years, 1891, 1898, and 1899, the dry
season began b}' the close of June. It should be further noted that for three of these
years there was no rain that could benefit crops for five months, for another no rain
for four months, for tAvo years no rain for three months, and for three others no
rain for two months.
A study of the last diagram, in connection with the first and second, suggests
that a remedy for the shortage of water in the Cache Creek Valley lies in the utiliza-
tion of the reservoir possibilities of Clear Lake. Here is a great natural reservoir,
receiving the precipitation from 500 sc|uare miles, and all that is needed to put it into
use is the defining and protecting of the rights to the waters of Cache Creek, the
rights of the riparian owners on Clear Lake, and the regulation of the flow of the
water from the lake.
POWER POSSIBILITIES OF CACHE CREEK.
After leaving Lower Lake there is no irrigable land until Capay Valley is reached.
On this part of the stream we have conditions peculiarly favorable for the develop-
ment of power. This is especially the case below the junction Avith the North Fork.
This branch and the other streams entering below the lake would furnish a good
volume during the rainy season even if the waters of the lake and all that could be
stored in other reservoirs should be cut off. When these streams fail the accumulated
waters would be needed below for irrigation, and storage would thus augment the
flow available for power purposes. We have here what too often is impossible to
secure, a harmony of interest between the power used and the irrigator.
Farther down the stream leaves Capay Valley proper and makes a detour behind
a spur of the mountains, passing through a deep gorge. It reappears in the valley
about 3 miles above the town of Capay. At this gorge and in the vichiity of Capay
conditions are favorable for the further development of power without serious
interference with the use of the water for irrigation.
SOIL.
Capay Valley is about 20 miles long and has a width varying from 1 to 1 miles.
The land is not of uniform quality. About one-third of the area is a rich, sandy
loam made up of the finer sediment washed in from the hills. This is very fine fruit
and alfalfa land, and being sheltered from winds and late frosts this region is pecul-
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iaiiy litted for the production of early fruits and vegetables. About one-half of the
area of this valley is a stiff clay or adobe. This is more difficult to work, and under
irrigation reciuires drainage and the exercise of care and judgment in the use of water
to get the best results. At present, except at the upper end of the valley, where a
good deal of fruit is produced, most of the valley and the smoother hill slopes are
given over to wheat. The valley being Tiarrow. water used for irrigation can not be
taken far from the stream, and a large part of the water diverted must return in the
form of seepage. This would be especially true of the water used in winter irriga-
tion, which would return gradually during the following summer. It is a common
experience in other localities that the use of water in the upper reaches of a valley
like the Capay results after a little time in an increase of the summer flow of the
stream below. It takes a little time to establish the new regime, but there is no
doubt that a liberal use of water in the winter and early spring in Capay Valley will
improve Cache Creek as an irrigating stream.
Cache Creek in times of flood brings large quantities of sediment from the hills.
Since the country has been settled and the hills pastured the volume of such material
brought down is much increased. Some of it is deposited in the upper valley, and
much of the best fruit and alfalfa land of this section is built up of this deposit, but
the larger part of this material is can-ied out into the lower valley, where, because of
the change of grade and consecjuent slower velocitv of the stream, it is dropped. i
The bed of the stream is gradually being filled up with this wash. The coarser
material is deposited where the grade first flattens, and the lighter sediment is carried
on below. The graA'el beds in which the stream sinks near Capa}' are the accumula-
tions of the coarser material. During floods, when the river gets outside its banks,
the suspended material is deposited on the submerged lands nearest the stream. The
creek has thus built up along its banks a ridge of this sedimentary matter. The
material transported when the stream does not escape from its banks and such as is
carried in the main current in the greater floods is deposited on the west side of the
great Sacramento Slough. There is a strip of this material several miles wide
extending from above Blacks Station, in the northern part of Yolo County, to Putah
Creek, in the southern part, a distance of about 18 miles. The average width of
this strip is about 6 miles. The location and extent of this deposit is shown on
the map (PL XL p. 156). There is no finer agricultural soil than this sedimentary
deposit. It is mellow, warm, and fertile, with good drainage, yet holding a reserve
of moisture to resist di-ought. It is ideal grain, alfalfa, and fruit land. You may
find growing on this soil wheat, barley, oats. corn, alfalfa, all the vegetables of a
temperate and subtropical climate, apples, apricots, nectarines, plums, pears, prunes,
oranges, lemons, limes, figs, pomegranates, grapes (table, wine, and raisin). oHaxs,
almonds, English walnuts, berries of all kinds, and melons. Some of these lands
are better adapted to particular crops than others, yet I venture to say that there
are 80-acre tracts of this sedimentary soil in this valley on which everything that
has been named is now produced, and I am not sure but that within a single block
in the town of Woodland most of these fruits and vegetables can be found growing.
There is of this choice land in Yolo County approximately 50,000 acres in one boch'
which may fairh- be considered as Cache Creek's contribution to this deposit, and
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perhaps 20,000 acres of the same character lying to the north and along- Putah
Creek. This estimate doas not include any of the Putah Creek deposits south of that
creek, as my investigations did not extend southward beyond the limits of Yolo
County.
The low hills to the north of Cache Creek and the lands of Hungry Hollow
lying between them and the creek are largel}^ an adobe soil. They are fertile, but
require care in working at the proper stage of moisture to secure the best results.
It is good g-rain land, and with irrigation alfalfa and other forage and many kinds of
fruit and vegetables could be produced with profit.
The land lying to the south of Cache Creek, between Madison on the north and
Winters on the south, and Ijetween the mountains on the west and the sedimentarj'
lands before described^ is a mingling of red, black, and gray adobe. The red and
black adobe are good soils and with proper handling produce good crops. The gray
or Avhite adobe is not so good, but with favorable seasons will produce fair crops of
grain. In some places this soil is strongly impregnated with alkali salts, and these
are the least valuable lands. The mountains which lie to the west are of sandstone
formation, and, being steep, the streams which How down from them bring, during
the rain}" season, much light sandy material, which is deposited after the streams
reach the open country. Where the streams drain large areas and cari-y much
water, as in the Chicahominy and Buckeye sloughs, this sediment is pushed well out
into the valley. In some places this deposit is quite deep and covers considerable
areas. With irrigation this light soil is very productive, but without artificial
watering it will not retain enough moisture to mature crops in dry seasons. Where
this material is deposited in modei'ate quantities it is just what is needed to correct
the tendency in the adolie land to run together and bake. Much might be done
tovzard controlling and directing these deposits over this adobe land with great
advantage to the crops produced.
The adobe lands of this southwestern part of Yolo County are inclined to be
cold, and impenetrable to air and moisture. They need drainage, sand, and humus.
The use of water on these lands without providing for drainage would probably be
of little benefit, if not disastrous. With a good system of drainage and an intelligent
and systematic distrilnition of the wash from the hills, and of the Inirden of fine sand
and earth carried in the winter waters of Cache Creek, the soil would be rendered
friable and warm and correspondingly more productive. The lack of humus could
be supplied by the plowing under of green crops and the growing of alfalfa. With
systematic and thorough treatment along the lines suggested it is believed that much
of this large body of land could be brought to a high state of productivity. The
first essential, however, in any successful treatment of these lands is drainage, and
any attempt that neglects this is likely to result in disappointment.
The lands Iving between the sedimentarv deposit and Sacramento River are low
and wet. This is a part of the great stretch of swamp land extending from Glenn
County southward through Colusa. Yolo, and Solano counties, parallel with Sacra-
mento River, to Suisvui Bay. In times of high water this territory is for the most
part submerged. It takes the drainage from the watersheds of all the counties
named, and from Lake County and a large part of Xapa Countv. It also receives
large contributions from Sacramento River when it is in flood. In fact, the waters
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of the Sacramento are systematically discharged over this swamp land whenever the
river threatens the dikes of the reclamation districts. Some attempt has been made
to facilitate the discharge of this water by a canal through the lower part of this
tract connecting southward with the bay, but the capacity of the canal as constructed
is entireh' inadequate for the volume to be discharged, and when the floods come the
lands remain under ^vater much longer than is good for them or convenient for those
who occupy them. While it is not probable that the water can be prevented from
covering a large area of this territory when the Sacramento is in flood, if this canal
were deepened and widened there is a great deal of rich land that is now of little
value that could be brought into productive use.
WHEAT GROWING.
The leading agricultural industry of this section is the production of wheat and
barlev. The wheat and barlev are sown during the fall and winter and o-row duriuof
the cool months of winter and spring. There is usually rainfall suiBcient to mature
them. Without irrigation these are practically the only field crops that can be
matured. The land has been so long cropped with these grains that the grain-
producing elements of the soil are showing signs of exhaustion and the yield has
seriously diminished.
When prices are favorable there is something very taking about the methods of
the wheat growei"S of this region. Gang plows drawn by teams of eight or ten horses
turn the soil. The man with the harrow rides behind on horseback while directing
his team. The seeding U done in the same large way. The harvester, drawn by
32 horses or a traction engine, cuts and thrashes and delivers in sacks each da}- the grair
from 20 to 30 acres. The straw is burned. In the spring succeeding the harvest tht
land is plowed and then lies fallow until the following fall, when it is again seeded.
But without irrigation there can be no rotation of crops and no chance for the soil to
recuperate. It is a fascinating but destrtictive system of agriculture, and the farmers
of Yolo County are paying the penalty in steadily diminishing crops. Where once the
rettirns were iO to 60 bushels to the acre, the farmer now receives 12 to 30 bushels.
This, with the low prices prevailing, has rendered grain farming very ttnprofitable.
Only those who by operating on a large scale secure the ftill advantage of labor-
saving machinery can now make wheat farming profitable. The tendency of all
this is to the elimination of the small farmer and an increase in the acreage of the
larger landholders.
I would not wish to be tmderstood as advocating the abandonment of grain
growing in this section. The nattiral conditions are here peculiarlv favorable for
the production of wheat and barley, and their cultivation wiU always be a leading
inditstry. not only in Yolo Cotinty. but throug-hout the whole Sacramento Valley.
What I deprecate is the wasteful and destructive system which is impoverishing the
land and ruining the farmer. With the rotation of crops, wliich irrigation wotdd
make possible, these lands might soon be restored to their former fertility. A less
area in wheat with a larger production wotild mean sttccess where now is failure.
The small farmer is falling behind, and his lands are gradually passing into the
possession of his more prosperous neighbors or into the hands of the trust companies
from whom he has borrowed money to keep up the fight. Mauj- once pleasant homes
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are now deserted and falling into decay, occupied for a few days during each of the
seasons of plowing, sowing, and hai-vesting, by a Chinese cook who prepares the meals
for the men who. living in their blankets, are employed temporarily for this Avork.
There can be no healthful social life under such conditions of isolation as the present
system entails.
APPROPRIATION LAWS OF CALIFORNIA.
In 1873 the law of appropriation was placed on the statutes of California. It is
familiar and does not need to be reproduced here. The idea of posting a notice in
order to fix a right has its origin in the practice of the miner in locating mineral
claims. The miner's notice was posted on the tract claimed and described its bound-
aries. It was a sufficient notice to all comers of what was taken. Another miner
could, with this before him, fix the boundaries of another claim without risk of inter-
ference. It accomplished the purpose for which it was designed. Some California
genius, whose name is lost to fame, conceived the idea that a notice posted at the
point of diversion would be just as efficient in fixing and defining a claim for water,
and so it passed into the statutes to be copied almost verbatim by nearly everj^ one
of the arid States at some stage of their irrigation career. How a notice posted in
the tule swamps at the outlet of Clear Lake could be seen and regarded by a citizen
of Yolo County, 50 miles away, is not clear. The statute imposed no restrictions as
to the volume that might be appropriated by a single claimant, and as a result, each
claimed without regard to his own needs or to the prior uses of others. If the United
States Government had permitted or authorized settlers upon its unsurveyed lands
to each claim everything within reach of his vision, and had allowed the claimants to
settle the boundaries of their respective claims b}' appeal to the local courts, we should
have had the same trou])le with the land boundaries that we now have with water
rights, except for this, that a dispute between A and B as to the location of their land
lines and the manner of its adjustment need not necessai'ily be of any interest to Z,
who lives in another count}^ while the adjustment of A and B's difl'erences over a
water right, either by agreement or by the decree of a court, may mean the practical
extinguishment of the other rights to the waters of a stream.
The manner of making a record luider the law is equalh' faulty. Instead of
bringing together in one place the record of the filing's on the same stream, the filings
are distributed in the records of the various counties through which a stream or its
tributaries tiow. In the case under consideration, the records of the counties of Yolo,
Lake, and Colusa were searched before all the filings could be located. In order to
show the character of this record, an abstract of the filings on Cache Creek in Yolo
and Lake counties is given in the following tables:
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These tables do not include an}" of the filings on the tributaries. After the
filings are found in the records there is no means of determining which of the claims
have been perfected bj^ the construction of works and the use of water. They all
appear on the record as of equal force. The only way to determine definitely which
of the appropriations have been used is by a careful survey and inspection of the
stream and each of its tributaries from which water is claimed from their sources to
where Cache Creek loses itself in Sacramento Slough. In so doing we discover that
most of the claims ended with the posting and filing. Only three of the claimants
ever attempted to construct works, and only those of the Yolo orchard are now in use.
Of the recorded claims to the Avaters of Cache Creek, in Lake Count}', not one
advanced beyond the stage of filing. There is a curious sameness of thought and
language in the filings at Grigsby Rifiie and Fowler Mill, which would indicate that
it was the same moving spirit that brought about all these filings, and that the sole
purpose was to shut ovit and deter any who might, in good faith, seek to appropriate.
On the other hand, we find many appropriations of which there is no record.
The appropriators have never made filings and have been fortunate enough or insignifi-
cant enough to keep out of court. The California courts have held that the failure
to file a claim does not in any way impair the right, except that the appropriation
dates from the beginning of the work instead of from the date of posting notice.
The extent of these unrecorded appropriations can be determined only by careful
survey of the lands irrigated and an inspection of the works used for diversion.
There are 64 recorded claims for water from Cache Creek. Forty-six of these are
for water delivered under a i-inch pressure. The total aggregate of these 46 claims
is '2,230,000 inches. One claims 20,000 miner's inches; another, 600 cubic feet per
second; a third, 5,000.000 inches per second. Four other claims are for cubic inches
of water used under a 4-inch pressure. The aggregate of these four claims is 2,100,000
of the kind of unit described, whatever that may mean. Another wants 4,460,544,000
cubic feet and water for evaporation. Not counting the 2,100.000 cubic inches under
a 4-inch pressure and the "4,460,544,000 cubic feet and water for evaporation," there
remains an aggregate of 7,380,000 inches, equal to 147,600 cubic feet per second.
For all this array of filings and figures there is in operation under these claims one
lone pumping plant using 8 cubic feet per second. As against the one party with the
regular filing, who uses water from Cache Creek, there are thirteen persons using
water without filing. The fact that they are below the Moore Ditch and content them-
selves with what escapes diversion at the dam has thus far enabled them to avoid
trouble. Under the present system it is only a question of time Avhen controversy
will arise and all these rights will have to get into court. Trouble is inevitable.
Want of space forbids the publishing of the abstract of filings on the tributaries
of Cache Creek and Clear Lake. They are of the same general character as those on
Cache Creek and many of them equally absurd. It is sufiicient to say that out of 49
claims on record 5 are in use on areas ranging from 2 to 30 acres. Double this num-
ber are using the Avater without filing. The records in these counties are not excep-
tional. In CA'ery county in California which I have had occasion to investigate and
in every other State where this system of posting and filing prevails, the same
conditions hold. Anything ujore inefl'ectual and misleading than such a record would
be diflicult to conceive.
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The supply of water in most of the Lake County streams at the season when
irrigation is needed is precarious, and the areas irrigated are small. Scotts Creek
is an exception. Here the flow, though not large, is more constant, and irrigation is
possible at times when it is most needed. There are also several artesian wells in this
valley, and small areas are irrigated from this supph". Unless storage facilities can
be secured on the upper reaches of the mountain streams, the area irrigated in this
county is not likely to be greatly enlarged. Even with storage, the amount of water
that can be utilized in this region is small compared with the whole supph" in Clear
Lake and Cache Creek, and there can be no controversy with the users below.
"What the opportunities for such storage may be I had no opportunity to investigate.
IRRIGATION FROM CACHE CREEK.
The first irrigation from Cache Creek was undertaken by James Moore in 1856.
Before beginning work on his canal Moore purchased 850 acres of land covering the
point of diversion from William Gordon, also the right of way for the ditch through
the Gordon grant. Gordon delivered to Moore a bond for a deed for 850 acres of
the Gordon grant, "together with the entire and exclusive right to build and erect
and keep in repair a dam across Cache Creek * * and the entire and exclusive
right to use the waters of the aforesaid 'Jesus Maria* or Cache Creek running
through said Gordon's grant, to the sole use and behoof of the said James Moore,
his heirs and assigns forever." A deed was later executed, in accordance with the
terms of the bond, to F. W. Fratt. Moore's assignee, and the property was by him
afterwards deeded to Moore.
This transfer has an important bearing on the subsecjuent history of Yolo
County and is worth}- of some attention.
In this bond Gordon assumes to tix the title to the water of Cache Creek in
Moore. In order to find the ground for Gordon's assumed right to deed awaj' Cache
Creek I have made a careful examination of all the papers on file bearing Gordon's
title. Gordon's deed came direct from the Mexican governor, General Micheltorena.
It reads as follows:
Manuel Micheltorena, governor, commanding general, inspector of the department of both
Californias:
"Whereas William Gordon, a naturalized Mexican, has made application, for his personal benefit
and that of his family, for a tract of land in Sanoma between Sierra of Xapa and the river Sacramento,
the steps and inquiries concerning it being previously made, according to the provisions of the laws
and regulations, using the authority which is conferred upon me, in the name of the Mexican nation,
I have conceded to him a part of the land mentioned, declaring to him the ownership of it by these
presents letters subjecting it to the approbation of the most excellent departmental assemblj', and
under the following conditions:
(1) He may inclose it without prejudice to crossings, roads, and servitudes; he may enjoy it
freely and exclusively, appropriating it to the use which best suits him, but within a year h§ shall
build a house and it shall be inhabited.
(2) When the ownership of it shall he confirmed to him, he shall solicit the proper judge that he
may give him judicial possession in virtue of this title; by whom the boundaries shall be marked out,
in the limits of which he shall place corner posts and some fruit or forest trees of some use.
(3) The land of which mention is made is of 2 square leagues within the bounds as represented
by the map which is annexed to the respective expedient. The judge who shall give the possession
172 IRRIGATION INVESTIGATIONS IN CALIFORNIA.
shall cause it to be measured conformably to the ordinance, leaving the overplus to the nation for
proper uses.
If he contravenes these conditions he shall lose his right to the land and it shall be denounceable
by another.
Wherefore 1 order that, this present title l)eing held as firm and valid, entry be made of it in the
book to which it Ijelongs, and it is to be delivered to the interested person for his security and other
ends.
Given in the city of Los Angeles on the 27th of January, 1843.
Man' l Micheltoeena.
Man's Isieeno, Secretary.
(Translation certified by George Fisher, secretary.
)
When we remember that the Mexican Government has never at any time in its
histoiy reeoo'nized the doctrine of exclusive riparian ownership in water, and has
alwa}' s insisted on the right of citizens and communities to appropriate water for
beneticial use under proper i-eouUitions. the presumption involved in the making and
accepting of the Gordon-Moore deed is stupendous.
In 1860. after the necessar}^ steps had been taken toward quieting title to these
Mexican grants, the United States Government issued a patent for the Gordon grant.
This patent, after reciting- the necessarv land descriptions, contirms the grant to
Gordon in terms as follows:
Know ye: That the United States of America, in consideration of the premises and pursuant to
the provisions'of the act of Congress aforesaid of March 3, 1851, have given and granted, and by these
presents give and grant unto AVilliam Gordon, and to his heirs, the tract of land embraced and
described in the foregoing survey, but with the stipulation, that in virtue of the fifteenth section of
said act the confirmation of this said claim and this imtent "shall not affect the interests of third
persons." To have and to hold the said tract with the appurtenances unto the said William Gordon
and to his heirs and assigns forever with the stipulation aforesaid.
In testimony whereof, etc.
By the President:
James Buchanan.
Washington, February 4, 1860.
What exclusive rights this patent or the Mexican deed conveyed is not apparent.
Moore also bought from one Thomas Harbin, at that time the principal owner of
the Hardy grant, 200 acres of land ly'mg along Cache Creek and the right of way
for his ditch across a portion of Harbin's other lands. The clause of Harbin's deed
to Moore referring to the right of way was later made the basis of a claim on the
part of Moore that he had purchased all riparian rights on Cache Creek below
the head of his ditch; and, as it will be necessar}- to refer to this later, the clause is
here quoted:
And the said party of the first part (Harbin) for the consideration aforesaid further grants,
bargains, and sells and aliens and conveys unto the said party of the second part (Moore), his heirs
and assigns forever, the right, title, and privilege of bringing \\ ater to the said tract or parcel of land
(the 200 acres purchased) by means of a canal or ditch from Cache Ci'eek over and across any lands or
real estate owned, sold, or claimed by said party of the first part, and situate<l between the tract
or parcel of land and real estate aforesaid, and a certain other tract or parcel of land claimed and
owned by said party of the second part under an agreement of purchase from one William Gordon.
This on its face is a deed to right of way across the Harbin lands l.ving between
the tract purchased from Gordon and the tract con\-e_yed in the preceding clauses of
this deed. But the wording is ambiguous, and it may be that Harbin intended to
give a right to water for 200 acres which should take precedence over the rights
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attaching to his other riparian lands. Beyond this there is nothing in the deed to
indicate that Harbin understood that he was transferring the right to water lands not
riparian or that can reasonably be considered as alienating all riparian rights from
Harbin's other lands lying along Cache Creek.
From this time forward Moore claimed exclusive ownership in the waters of
Cache Creek and held himself in readiness to defend it against all comers.
In 1856 work was begun. A temporary dam of brush and gravel was made, and
the headgate and a short section of the ditch was constructed of capacity sufficient
to carr}- a considerable volume of water. The ditch was extended some Sh^ miles to
some lands owned b}' Moore, but the canal, except for a part of the first mile, was
much reduced in size. Only a small tract was watered. In the voluminous testimony
concerning the ditch evidence as to the actual use of the water is conspicuoush' absent,
but, as nearly as can be determined from the conflicting evidence given in the various
suits over this claim, the volume actual!}^ diverted and used prior to 186i never
exceeded 2.5 cubic feet per second. In 186i the ditch was enlarged and extended
and the grade of the section at the head changed to secure greater capacity. The
ditch was also extended in two branches—one toward Woodland, the other southward.
The total length of the canal and main branches at the close of this work in 1861 was
about 9 miles.
The Moore Ditch of to-day has substantially the same extent as in 186-1. Exten-
sions and laterals have been built b}' the users of the water, but these are owned and
maintained by the parties who have constructed them. Some of these extensions are
made bv individuals, others b}' organized companies of farmers. The most important
of these organizations are the South Fork Water Ditch Compan}- and the Farmers
Irrigating Ditch Compan}\ The ditch of the first-named company was built in 1861
and has a capacity of about 10 cubic feet per second. It covers about 2,000 acres of
fine lands, but now irrigates onh" about 1,000 acres. The original cost of this ditch
was about §2,100, mostly in labor. The Farmers Irrigating Ditch Company also
built its canal in 1861, which has a capacit}^ of about 20 cubic feet per second. It
covers about 1,000 acres and cost originally about 81,500. The total length of the
Moore Ditch and the extensions and laterals is estimated at about TO miles, but this
probably includes some of the smaller field laterals. There are approximatelv 30,000
aci'es of fine land that could be watered from this ditch and its extensions if the ditch
could supply the water.
The ditch was operated for many years with temporarj^ dams, which were usually
carried out during the winter rains. In 1881 a more permanent dam was put in.
This remained until 1886 when, owing to defective construction or neglect of repairs,
it was washed out. Since the dam went out it has been replaced each year by a
temporary structure of brush and gravel, which disappears with the first heavy rains
and can not be replaced in the spring until all danger of flood is passed. Once or
twice, when the owners of the land have been especially desirous of obtaining water,
the}" have secured the building of the dam a little earlier in the season by giv^ing
bond for the cost of the dam in case it should be washed out. The water users feel
that this is a one-sided arrangement and generally await the action of the ditch
owners. One of the views in Plate XV shows the character of the construction of
the dam for the present season. As it is not expected to withstand floods, it is, of
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course, made as slight and inexpensive as possible. This operates to prevent the use
of the water in the season when it is abundant and when its use on orchards, vine-
yards, and alfalfa would be most beneficial. During- the cool weather, when the trees
and vines are dormant, it is possible to water much more thoroughlv and to greater
depths than is safe in the heat of summer. The water applied at this time reaches
the deeper roots and, stored in the subsoil, furnishes a reserve of moisture for
summer supply. Under such conditions much less water and shorter irrigating
periods suffice for keeping ever3''thing in full vigor during the growing and fruiting
season. In winter the low temperature is also less favorable for cA'aporation, and
hurtful salts are much less likely to be brought to the surface than in summer. The
applying of water during the hot season, especially if the earth is dry to a great
depth and the application long continued, is always attended with risk of baking the
soil and scalding the growing crops, and it is desirable that the irrigating periods of
this season be as infrequent and as short as 2:)ossible while furnishing the necessary
moisture for vigorous and healthy plant growth. Another advantage of winter irri-
gation is that the lands may thus be cleared of gophers. In places where water is
near the surface, say at depths of 5 to 8 feet, with a favorable season for seeding,
alfalfa will grow, and after the first season would thrive without irrigation were ^t
not for these animals. These burrow in the alfalfa fields and feed on the roots. If
allowed to have their way they, in a few j^ears, kill out the alfalfa. "When the fields
are flooded with cold water in Avinter the gopher is either drowned, or driven out,
chilled and drenched, to perish in the cold. When driven out by summer irrigation
he makes his wa_v to the nearest bank and waits for the sun to dry his coat and for
the Avater to recede. He is soon no worse for his bath, and the irrigated land is the
better fitted for his operations. When land is regularly watered in winter there is
practically no trouble Avith this pest. But Avithout this the gopher has undisputed
possession and soon makes reseeding necessary. The consequent loss and expense
deters many from the cultiA'ation of this crop. Wherever winter irrigation has been
practiced in this region the results have been approved.
The Moore Ditch has not been cleared out or adequately repaired for man}-
years, and is choked with moss and other vegetable growth to such an extent that its
capacity is xevx much reduced. Plate XV shows its present condition.
For the purpose of finding the character of the service rendered, a series of
questions was sent to each person who Avas supposed to be using Avater under this
ditch. The information thus gathered shows that the Avater is not receiA'ed at the
time and in the volume needed to secure the best results. Out of forty-seven persons
replying to the questions: "Have you had water from the ditch to the amount needed
and at the time needed forty-three ansAvered "No,'' and four answered "Yes."'
And in response to the request, "State the length of time you waited after you
needed or asked for the water," fortA^-six of the forty- seA'en gave answers as follows:
"Had all the Avater wanted at all times." "A few hours," "Did not have to wait
long in 1900," "Ten days," " Fourteen daj^s," " Sometimes have to wait," "Sometimes
as long as two weeks," "Fifteen days," "One to three weeks," "Twenty days,"
" About three weeks after it was needed," " Three weeks," " One week to one month,"
"Tavo to four weeks," "About three weeks." "Sometimes we have to Avait three to
four weeks," "Three to four weeks," "xllways have to wait in August and September."
U. S. Dept. of Agr., Bui. 100, Office o' Expt. Stations. Irrigation Investigations. Plate XV:
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'•The brush dam was put in late and everybody wanted the water before it was
ready," ''Three to four weeks." "About fourweeks." •• Four weeks." " Thirty days."
"Sometimes wait a mouth or more." ""About one month." ""One month." "From
April until June." ""One to live weeks." "Thirty to forty days." "Anywhere from
one to six weeks." "'Six weeks." ""Six weeks." "Three to six weeks," "Four to six
weeks." "Five to six weeks." ""One and one-half mouths." "One to eight weeks,"'
"One to three months." ""One to six months." ""Long enough to lose one crop of
alfalfa each year." ""Got none," "'There is no regidarity about it," "We wait until
the water happens to come our way and take what we can get." "'Are still waiting,
and are liable to."' "This year my crop was half grown when I got water." "Have
not had a thorouo-h or satisfactorv irrig-ation for three vears.*" "TTe are unable to cret
a supply of water at any time.""
If this failure to supply water was confined to August and September, when there
is little water in the stream, it might be excused, but it is not. On June 30. when the
ditch was taking 60. .52 cubic feet per second. 7.5. SS cubic feet per second was passing
the headgate down Cache Creek. The larger part of this was wasted in the swamp.
This was at a time when water was much needed and the demand much in excess of
the volume which could be supplied by the ditch. As this ditch is managed, water
can not be used except in the season when the supply and the capacity of the ditch is
least and the demand for the water greatest.
Surprising as is the condition of affairs set forth in the answers of the water users,
one does not have to look far for the cause. If water is private property, the canal
owner may do what he will with his own. and he may serve or neglect his customers
as suits his convenience or inclination. The only thing that can change the situation
and reform this service is the recognition of the broader princij)le. which sooner or
later must apply in every arid country, that water is public property and the ditch
owner a public servant, and that the right to take water from a stream carries with
it the obligation of impartial and adec^uate service to the water users. The extent of
the right must be the measure of the obligation.
If the taking of water from a stream and the protection of the rights already
vested is not a matter of public interest, it follows that each appropriator must protect
his own interests, and the litigation must go on in an ever-increasing ratio. So long-
as the rights of the owners of the Moore Ditch are neither defined nor pi'otected. so
long must they be in conflict with every new appropriator. They can not evade the
contest. These people are not more conceutious than others. The elder Moore was
an enterprising, public-spirited man. His successors are good neighbors and respected
citizens. The chief responsibility for the present deplorable situation does not rest
with the canal owners. They, along with the people of the valley, are the victims of
a bad system, founded on the false principle of private ownership of water.
Acting under the statute of California the board of supervisors of Yolo County
have attempted to fix the rates to be charged and the method of measurement under
the Moore Ditch. The ordinance reads as follows:
The board of supervisors of the county of Yolo, State of CaUfornia, do ordain as follows:
Section 1. The maximum rate at which the ownei-s of the Moore or "Woodland Ditch shall sell
and distribute for irrigation purposes the water appropriated by such owners and distributed by means
of such ditch is hereby fixed at the sum of S4 per foot for the period of twenty-four hours, with the
water flowing at the rate of 2 feet per second.
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Sec. 2. The measurement of said water shall be made at the bulkhead in said ditch nearest to
the place of actual use; provided, that where water is furnished through branch ditches not owned by
the owners of said Moore Ditch, the measurement shall be at the bulkhead connecting the branch ditch
with the said Moore Ditch. The measurements shall be made from the top of a weir four inches high,
constructed in the bottom of the bulkheads where measurement is made, and over which weirs such
water must flow.
Sec. 3. The patrons of said Moore Ditch shall be permitted to permanently fix in and affix to the
bulkheads, where measurement is made, graduated scales, marked off into feet and inches, by means
of which the depth of water flowing over the weirs therein can be detected at a glance.
The attempt to fix a unit of measurement is unfortunate. If the bulkhead or
flume in the head of the branch ditch and the branch below the weir could be so
arranged that the water would alwa^^s pass at the rate of 2 feet per second, the unit
"foot" prescribed in the first paragraph might be interpreted to mean 2 cubic feet
per second, but how, with the var3'ing heads in the main ditch and the diflerences in
the grades of the branch ditches, this velocity of 2 feet per second is to be maintained
is not clear. The weir prescribed in the second pai'agraph adds to the complication.
If a branch ditch has fall enough and capacity enough below the weir to give a free
escape of the water from the bvilkhead, the velocity increases with the depth on the
weir and this depth varies with the head in the ditch. If the grade of the branch
ditch below its headgate is light, the water escapes slowl}^, and the velocity over the
weir is retarded. Under what set of conditions any given ditch would receive the
water at the velocity of 2 feet per second could be ascertained only by a series of
velocity measurements. I could not find that these had been made. The ordinance
does not secure either regularity in the volume delivered or uniformity in the price
paid for water, and these irregularities are the cause of much complaint on the part
of the water users.
HISTORY OF OTHER ATTEMPTED APPROPRIATIONS AND CONSEQUENT
LITIGATION.
In 1859 a number of farmers in the vicinity of Cacheville, now Yolo, organized
the Cacheville Agricultural Ditch Company and built a ditch for the watering of
their own land. The ditch has its headgate on the north side of the stream at a
point about 5 miles above the town and a short distance below the Moore Dam. It
extended to a point about 1 mile below Cacheville and covered several thousand acres
on the north side of the creek. Some of the stockholders had holdings on the south
side, and the water was carried across the creek to these lands in an iron pipe i feet
in diameter and about 200 feet long. Their dam was of gravel and was replaced each
year. An elaborate system of laterals was constructed and the land prepared for
irrigation at heavy expense. This ditch was built and in operation as early as the
spring of 1860. It is estimated that the total expense of all the work was about
$7.5,000. As before stated, the Moore Ditch, later known as the Woodland Ditch, was
enlarged in 1864 and the use of the water extended to new lands. This, when water
was low, interfered with the operations of the Cacheville Company and the}' sought
the protection of the district court. In their complaint they asked for an adjudica-
tion of rights as between the Woodland and the Cacheville companies, for an assess-
ment of damages against the Woodland Company, and for an injunction restraining
the Woodland Compan}' from diverting the water. For answer the defendant sets
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up the Gordon and Harbin deeds to Moore, claiming under these deeds the exclusive
right "to all the waters that did or could run in Cache Creek." as against the Cache-
yille people who were on the Harbin grant and whose deeds were of later date than
Moore's right of way deed from Harbin. It is interesting to look back at the Harbin
deed in this connection to see what it really did conve}'. (See quotation on p. 172.)
The defendant denies the complaint of the plaintifi' and avers, among other
things
—
That in 1S.56 the defendant had constructed a dam. ditch, and headgate of suffi-
cient capacity to carry all the waters of Cache Creek except when swollen by winter
rains;
That in 1863 and 1864 the defendant had cleaned and enlarged this ditch to about
the capacity oi'iginally intended, and that now his ditch carried no more water than
it was originally intended to carr}'.
November 11, 1871, judgment was rendered in this case in favor of the Cache-
ville Company. The findings are too long to be quoted here, but the conclusion is as
follows:
As conclusions of the law the court finds:
(1) That the defendant jointly with one F. W. Fratt is first entitled to divert 2.43 cubic feet of
the water of Cache Creek per second.
(2) That the plaintiff is nest entitled at all times to divert from the said Cache Creek a quantity
of water equal to the capacity of its ditch.
(3) That the capacity of the plaintiff's ditch is that quantity of water which would flow through
it when for two-thirds of the length of the ditch from its upper end it is of the size of 15 feet in width
on the bottom, 4i feet deep, with a slope at the sides outward from the bottom of Ij feet to each foot
in height and a grade of three-eighths inches to each 100 feet in length, and the remaining third in
length of said ditch is of the size of 10 feet in width on the bottom, 5J feet deep with a slope at the
sides outward from the bottom of 1* feet to each foot in height, and a grade of 1 inch to each 100 feet
in length.
(4r) That the plaintiff is entitled to a decree perpetually restraining the defendant and all persons
claiming or to claim by, through, or under it since the commencement of the action, and its olficers,
agents, and employees from diverting more than 2.43 cubic feet per second of the water of said creek
unless at such times as there may be more water flowing in said creek than would supply the said 2.43
cubic feet per second and fill the plaintiff's ditch to its full capacity, as hereinbefore set out.
(5) That plaintiff is further entitled to a judgment for 810 damages accrued before the com-
mencement of this action, and the costs and disbui-sements by it in this action.
And it is so ordered.
T. B RioED.iX,
District Judge of the Fourteenth Judicial Distrid,
presiding at the request of, etc.
Attest:
W. B. Brown, ClerJ:.
The motion for a new trial was denied. On January 22. 1873. the case was
appealed. October 30. 1874, the supreme court of California rendered judgment
reversing the findings of the lower courts and remanding the case with instruction
to the lower court to render judgment for the Woodland Company, pursuant to the
specific prayer of the answer. October 31, 1874, the district judge rendered judg-
ment as ordered, with costs for the defendants $312.65. The Cacheville Agricultural
Ditch Company went out of business. The ditch, being useless and an obstruction
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to culti\ ation, has been largeh' obliterated. Thus closes the lirst chapter in the liti-
gation over the Cache Creek waters.
In 1S71 the Clear Lake Water Company began the construction of a dam at the
head of the Capay Valley, a short distance aljove where Rumsey Station now stands.
This ditch was not completed and put into use until lS7i. Originally it extended
some 9 miles down the valley, but was never used be3'ond Guinda. 6 miles below
the point of diversion. Near the head the lands were nearly all watered, but below
the use was not general. Jul}' 31, 1876, two years after the ditch was completed
and used, complaint was tiled by the Woodland Ditch Company against the owners
of this ditch. Again Moore's title to the waters of Cache Creek, "'all of them,'' as
derived from Gordon, was set up. Among other modest affirmations of the com-
plaint are
—
The said ditch, at its full capacity, is capable of carrying about 80,000 cubic feet of water per
minute;
That the amount of the waters so diverted l)y the defendant was 2,000 feet, all of which belonged
to the plaintiff by prior apijropriation and right of property, and which would have, had it not been
so diverted, flowed into the ditch of the plaintiff, and could have been sold at the rate of 84 i^er foot.
The plaintiff prays for an injunction restraining the defendant from taking any
water from the creek lielonging to the plaintiff', and asks that the court will determine
by its decree the rights of the plaintiff' and defendant to the waters of Cache Creek.
For answer the defendant denies the allegations of the plaintiff' and attacks the
legalitv of the Woodland Ditch Company as a corporation.
The plaintiff' was nonsuited and costs taxed at $3-15.0.5 were awarded to the
defendant.
August 30. 187S. James Moore again appears in his own name with a new com-
plaint. He claims:
That he is the owner of the right to divert all the waters of Cache Creek flowing through the
creek at the commencement of the Moore Ditch, except at times of high freshets.
That the ditch is 18 feet wide and 10 feet deep, and that he is informed and believes the same is
capable of carrying 180 cubic feet of water running at a velocity of 4 feet per second.
That he is entitled to have the waters of said creek flow uninterruptedly down the creek and
into and through his ditch at all times when there is not Avater in said creek in excess of said amount.
Later this complaint is amended to show that !Moore is a riparian owner.
For answer the Clear Lake Compan}^ admits the diversion of the waters, Init
enters a denial of all the alleged rights of the plaintiff' and further denies:
That the water diverted by the <lefendant is or could be of any value whatever to the plaintiff, and
avers, according to and upon its information and belief, that none of the water which is or ever has
been diverted to the defendant's ditch ever could or would reach the jjoint in the natural channel of
said creek where plaintiff claims the right to divert the same; and, on the contrary, that all the waters
flowing in said creek, at the point where the defendant diverts the same, was before such diversion,
and if not diverted would continue to be lost and absorbed in the earth and in the air before it reached
the point where plaintiff claims the right to divert the same; and that all the water which ever did
flow in Cache Creek at the point where the plaintiff claims the right to divert the same rises in springs
and collects in watersheds situate below the point where defendant diverts water from said creek, and
wholly independent of the water flowing in said creek at said last-named j^oint.
The defendant also avers:
That it has been in sole and uninterrupted possession of all waters, water rights, franchises, and
property which it now holds, and which it is charged in said complaint with holding, without
interruption, for mare than five years previous to commencement of suit.
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The amended an>wer of the defendant denies the amended complaint. Again
Moore is nonsuited, and costs to the amount of §228.30 are taxed against him.
September 3. 1880, !Moore files a new complaint with the superior court. Com-
plaint and answer in this case are practically identical with the last proceeding.
Judgment was rendered for the plaintiff August 2U. 1883- It read as follows:
The court finds:
(1) That all the allegations of the complaint are true, except that the capacity of the ditch of the
plaintiff described is 4.32 cubic feet of water per second.
(2) That all the allegations of the answer herein are untrue.
Ordered, adjudged, and decreed:
(1) That plaintiff is the owner of and entitled at all times to appropriate and take out of the
waters of Cache Creek 432 cubic feet of water per second at the head of that certain water ditch
belonging to plaintiff and generally known as the Woodland or 3Ioore Ditch; to direct said waters
into and through said ditch: and to use the same and furnish the same to others to be u.sed for
domestic, stock, and agricultural purposes, all without any interruption on the part of the defendant.
(2) That defendant, and all and each of its officers, servants, agents, and employees, be and are
hereby forever enjoined and restrained fi-om diverting any of the waters of Cache Creek by any means
whatever, or in any manner whatever interfering with the natural flow of water around said creek,
and in the plaintiff's said ditch, at any and all times where there is not sufficient water naUirally
flowing in and down said creek to supply plaintiff's said ditch with the full amount of 432 cubic feet of
water per second.
(3) That plaintiff recover costs taxed at .S4.59.99.
By what evidence the court was guided in fixing the amount of the appropriation
at 432 cubic feet per second does not appear, as the testimony was never transcribed.
There is no evidence in the works as they exist to-day that any such volume ever
was or could have been carried by the Woodland Ditch.
The case was appealed. The only important points raised in appeal were the
sufficiency of the complaint and findings to support the judgment. The judgment
was affirmed and a rehearing denied.
The Clear Lake Company's enterprise was abandoned. A few of the landowners
in the vicinity of Rumsey keep up the headgate and temporary dam. so that occa-
sionally a little water is taken through the ditch for their orchards and gardens and a
few small patches of alfalfa. The area irrigated is about 100 acres. Plate XVI shows
the condition of this ditch at the present time. The water now used is carried iu
the small flume shown on the lower bank. These people at Rumsey claim as riparian
owners, but their rights are unrecorded and undefined, and all that has protected
them from ruinous litigation is the insignificance of the volume diverted.
The Clear Lake Company also began the construction of extensive works a short
distance above the town of Capay. Here they built a substantial timber dam and
did some work on two canals desig'ned to water a large portion of the valley on both
sides of Cache Creek. These works were also abandoned. Plate XVI shows the
ruined dam. It is estimated that the Clear Lake Company has in all spent some
SloO.OOO on its various enterprises in this locality.
On the farui of D. Q. Adani>. a few miles east of Capay. on the north side of the
creek, a small ditch was constructed in 1870 to irrigate a vegetable garden conducted
by some Chinamen. This was enlarged and extended in 1871 or 1872. and again in
1878. and still again in 1882. The ditch as originally constructed in 1870 carried 3
or 4 cubic feet per second and watered about 20 acres. By 1888. through changes.
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extensions, and enlargements, it had a capacity at the head, according to evidence
later submitted in court, of 2-18 cubic feet per second, and a mile and a quarter l:)elow
the head 41 cubic feet per second. It then extended to near Cacheville and watered
some QW) acres.
In the summer of 1864 a company of farmers and landowners in the western
part of the valle}' organized the Cottonwood Ditch Companv and began a ditch on
the south side, starting from a point near Capa}^ and extending to 1 mile below Madi-
son. The ditch was partly constructed and the dam put in, but during the winter it
was washed awa}' hy the floods. The ditch was never used.
In 1877 the Capay Ditch Companv was organized and l)egan the construction of
another ditch, taking water from the creek at the mouth of the gorge above Capa}',
near the site of the large dam of the Clear Lake Water Company-, of which we have
before spoken. They acquired the rights of the Cottonwood Ditch Company (what-
ever they were). The line of the new construction ci'ossed the old line in several
places, but whether the old channel was utilized is not clear. The opening of the
Capay Ditch, with its promise of better agricultural methods, was celebrated with
rejoicing as an important event in Yolo County history.
As the use of water extended under the Adams, Capay, and Woodland ditches, it
became apparent that at certain seasons there was not water enough for all. The
owners of the Adams and Capay ditches were able to harmonize their interests, but
between these and the AVoodland management there could be no peace. Believing
that his rights were invaded, and fearing that the continuous adverse use of the water
by the upper ditches might ripen into a claim which Avould ultimateh^ dispossess him
of his rights, ]Moore was again compelled to get into court.
In 1S82 the case of James Moore v. The Capay and Adams Ditch companies
appears in the records of the superior court of Yolo County. A temporary injunc-
tion was asked restraining each of the above companies from taking Avater from
Cache Creek, and asking for an adjudication of the rights of the plaintitf and defend-
ant. Moore now claimed 20.0(»0 inches under a 4-inch pressure (400 cubic feet per
second). His claim is based on
—
(1) Appropriation of this A'olume of water, alleging ownership of a ditch with
capacit}" to carrv the amount claimed.
(2) The right of a riparian owner, alleging ownership of riparian lands to the
amount of 1,056^ acres.
For answer the Capay Ditch Company denies the plaintifl's appropriation exceeds
600 inches (10 cubic feet per second), and alleges
—
(1) Ownership of Capav Ditch and appropriation and use of 10,000 inches of
water flowing under a 4-inch pressure (21*0 cubic feet per second).
(2) Ownership of 5,6!»7.o0 acres of land by its stockholders, and the rights of its
stockholders and riparian owners to use the Avater for the irrigation of their land.
(3) Prescription by adverse use under claim of use for more than &ve years.
The ansAver of Adams also denies that the plaintifl's appropriation exceeds 500
inches. He, too, alleges
—
(1) Ownership of land on the stream.
(2) Ownership of ditch and the appropriation of 8,000 inches of water under a
4-inch pressure (160 cul)ic feet per second).
(3) liight by prescription.
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The temporary injunction prayed for was g-rauted and the operation of the C'apay
and Adams ditches ceased.
The battle royal Tras now on. Eminent lawyers and exj^ert engineers were
engaged for the preparation of the case.
A theory of the defense, of which much was made in this trial, was that the
waters of the creek, sinking- in the channel at Capay. did not again appear, but passed
off through the gravel strata to the southeast, and that the waters which appeared in
the channel below Madison Bridge had their source in an underground supply coming
from the hills to the northwest through a depression known as Hungry Hollow. An
elaborate and exiDensive survey was made for the purpose of establishing this con-
tention. Existing wells were examined and many new ones bored for the purpose
of showing the character of the underground strata anci the water levels of this
territory. The complainant was ecjually strenuous in his lontention that the waters
sinking at Capay were the same that reappeared above his dam. and that to allow
these upper ditches to take water could only result in ruin for him and distress for
those who depended on his ditch for water. He. too, had his experts in the field
gathering facts and fig-ures to substantiate his theory of the course of the underground
waters.
April 24:. ISSS, the cause came to trial. For weeks the case dragged its slow
length along, adding volume after volume of testimony, exception, and objection.
Expert witnesses for the plaintiff' testified to the class of facts that they had been sent
out to find, and those for the defense were equally loyal to their employers. ^lay
IT, 1888, after six large volumes of typewritten testimony had been taken, the
presiding judge stated that on account of sickness it would be impossible for him to
hear further testimony. By stipulation the hearing was continued before a court
commissioner appointed for the purpose. Two more volumes of oral testimony were
added and the case was submitted ^Lay 1888.
To find any capable jurist who would undertake the appalling and thankless task
of digesting all this accumulation of fact and theory, exception and objection, and
who was acceptable to both parties to the controversy, was not eas^'. Twelve years
have passed, and no referee on whom the contending parties have been able to agree
has ever been willing' or has found time to take up the matter and reach a decision.
The cherished hope of the men who built these works of an improved husbandry,
which should restore and perpetuate the fertility of their fields, failed. The vision
of meadow and pasture and orchard and vineyard and garden and pleasant homes
vanished. In its place continued the dull round of plowing and sowing and reaping
wheat, while diminished production keeps pace with soil deterioration and the mort-
gage consumes.
Through all these years the temporaiy injunction issued thirteen years ago con-
tinues in force. The Capay Ditch has been plowed in and the Adams Ditch is a
wreck, irrigating about 20 acres and carrying a little water for stock. Plate XVI
shows sections of the Capay and Adams ditches that have escaped obliteration.
April 15, 1884. James Moore died. The clauses of his will disposing of the
ditch are:
9. I give and bequeath to my grandsons. "William Wall and James 3Ioore, and to the survivors
of them, that property known as the Woodland Ditch, including all its water rights and extensions to
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be made thereto, and about 50 acres of land at the head of the ditch; * * * and also all land
occupied by said ditch and branches; and also the strip of land on each side thereof reserved for the
purpose of said ditch in the several bequests herebefore made to my wife and children; all to Ije held
by them or the survivors of them in trust, however, for the following purposes:
( 1 ) To hold and retain said ditch, with all the rights, privileges, and appurtenances pertaining
thereto, and all the land held in connection therewith, so long as said trustees or survivors of them
shall live.
(2) To keep said ditch and branches in good repair and fit for service, and make such extensions
and additions as may seem best.
(3) To collect all the rents and profits for the sales of water or otherwise, and from the money so
received pay all expenses for repairs, additions, and extensions, and a reasonable compensation for the
care and management of said property; and pay over the balance, if any, to my wife during her life,
and after her death the net income to be divided annually into five shares, one share to be paid to
each of my ch'ldren living, or if dead, then to their descendants. In no case shall any debt be con-
tracted in said property which shall exceed the receipts from it.
10. Inasmuch as the said William Wall and James Moore are minors, * * * I hereby appoint
my wife to manage and control said property so long as she may live, and at her death * * * that
my son Eobert Moore shall manage and control said property until the trustees first named shall have
each arrived at majority. * * *
11. Upou the death of said trustees and survivors of them, all the ijroperty herein bequeathed to
them in trust shall be sold and the proceeds divided into five parts. One for each of my children, and
in case of death of any one or more of my said children, then the descendants of such deceased shall
take the share. * * *
Thus, with a strange mingling of faith in the enterprise, which for more than a
quarter of a century had claimed his time and strength, and of misguided love for
his offspring, did this strong-willed old man entail on his two innocent grandchildren
the burden which he now laid down.
In 1886 the permanent dam was washed awa_y. Hampered and hedged about by
the provisions and limitations of this strange bequest, the trustees have found them-
selves unable to replace the dam or make other much-needed repairs. The}' have
not been able to operate the ditch to the satisfaction of either themselves, the heirs,
or the water users. During all these forty-four years since James Moore first began
his ditch, nearl}' half a centur3% the waters of Cache Creek have been going to waste,
and for all this oiitla}^ of energy and treasure there is nothing to show but these
voluminous court records and one mismanaged ditch, irrigating in an ineffectual,
u.nreliable wa}' from 5.00<} to T.OOO acres per annum out of a possible J:0,000 to 50,,(H)0
acres that the natural flow of this stream should water and make fruitful. The
physical difficulties to overcome are insignificant. Time after time energy and
capital have brushed these aside only to find themselves involved in a maze of endless
litigation which leads nowhere and settles nothing.
In 1864 the Clear Lake Company built a dam and mill at Lower Lake on Cache
Creek a short distance below the outlet of Clear Lake. This dam interfered with
the flow at the outlet and was so operated that in times of high water the town of
Upper Lake and all the lowlands adjacent to the lake were inundated. Kemonstrance
proving unavailing, the assistance of the Lake County court was invoked. When
the case came to trial, tradition reports that the presiding judge, whose sympathies
were evidently with the sufferers, decided that this court could furnish no legal remedy
for the ditficulties complained of. In rendering this decision, while commenting on
the case, the judge intimated that there was a law '"higher than statute or procedure
U. S. Dept of Agr., Bui. 100, Office of Expt. Stations. Irrigation Investigations. Plate XVII.
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of court," which when the necessity arose might be invoked. A few days later a
force of citizens of Lake County appeared at the mill, and after removing carefully
everything that was movable destroyed the works. This was in 1868. The milldam
and mill were never replaced, but Lake County is still pajang interest on bonds issued
to liquidate the damages incurred through this appeal to "higher law."
PUMPING PLANTS.
Discoviraged bv the difficulties attending the use of water from the ditches,
a number of pumping plants have been established along and near Cache Creek.
Views of some of these are shown in PI. XVII. These were visited, and data con-
cerning their operation collected from the owners. A table exhibiting the more
important facts collected is herewith given. Several of these plants pump directly
from the creek, and the farmers who use wells would prefer the water from the
stream if it could be obtained when needed. The surface waters carry elements of
fertilit}' which are wanting in the underground supply. The only advantage of the
well is its independence of other uses. Except the Yolo orchard, the Jackson, the
Blowers, and Peart places, the farms are small. They well illustrate what may be
done on small areas well cultivated when water can be had as needed. The expense
of pumping is consideraljle, and for field crops would, except under very careful
management, be prohibitor3\ But with orchard and vine3'ard and garden, where the
value of the crop as compared with the area to be irrigated is great, it can be made
a success. The water is raised from 10 to 3.5 feet, and the fuel used is wood, coal,
gasoline, brush, or sti'aw, the last named probably being the cheapest.
There are 20-acre farms in the list given that employ more help and whose crops
bring greater net returns than manv of the large wheat farms of Yolo County.
The table contains material worthy of careful study and of further discussion, but
time and space forbid.
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DUTY or WATER.
The investigation on Cache Creek did not begin until June 26, when the
irrigation season was so far advanced that it was impossible to make satisfactory
observations as to the quantity of water needed in this locality to secure the best crop
residts.
Y/ith a view to reaching some general conclusions along this line, the statistics
collected from the users of water under the !Moore Ditch were carefully studied.
But it was soon evident that no conclusions of value concerning the duty of water
coidd be reached by the study of results obtained under such adverse conditions as
here prevailed. The statistics collected from the pumping plants were more satis-
factory, in that the time of using the water was under the control of the irrigators
and the crop returns were better: bu.t as few of them were pumping at the time
when we made our investigation, we had in most cases no way of determining the
depth of water used except by computation from the reported capacity of the pump
and the acreage reported as irrigated per day. The depths were all computed, and
a table showing the duty of water and the crop returns was prepared for publication;
but a stud}' of the table shows that either the capacity of several of the pumps is
much overrated or that water is used with great extravagance (in pumping the cost
is an efl'ective check on extravagance), and we saw no evidence of such excess in the
use of water on these tracts as the reports would indicate. The probabilities are
that the owners of the pumps are mistaken as to their capacity, and that the volumes
used are much less than the computations show. The table has therefore been
omitted from the report. Xext year the observations in this locality will begin with
the irrigating season and be continued throughout the year under conditions more
favorable for accurate measurements and with greater certainty of reaching safe
conclusions.
PRESENT CONDITIONS AND POSSIBILITIES OP YOLC COUNTY.
With the exception of the few pumping plants described, the Moore Ditch holds
the field. The capacity of the ditch as managed is utterly inadequate to the demands of
the territory covered. Except for those who are most favorably situated, there can
be no certainty of obtaining water when desired. When water is most needed there
are always more users wanting it than can possibly be served. The lack of certainty,
or. rather, the certainty that all can not get water, operates to discourage the growing
of crops requiring irrigation. The cost of leveling the land and preparing the levees
for flooding, which is almost the universal custom here, is no small item of expense.
Unused levees are not only useless, but are impediments to cultivation and harvest-
ing. The water user, disappointed in getting water for lands already prepared,
has little encouragement to continue or extend his efforts. The more progressive
farmers, who are convinced that the growing of grain is impoverishing the soil and
who would gladly change to a mixed husbandry with rotation of crops, are still
compelled to grow wheat year after year at a loss. With water these lands will
produce four to six crops of alfalfa annually, agg-regatiug .5 to li) tons per acre.
With this alfalfa and the other forage crops that would be possible with an assured
supply of water, the gro-\ving of cattle and sheep, the feeding of range stock, and
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hog raising would all be profitable industries. The possibilities of this section for
dairying have been amplj^ demonstrated by the farmers in the vicinity of Woodland
and Yolo. The long season that it is possible to keep stock on green feed in this
climate when water can be supplied for the irrigation of the pastures makes the
conditions here peculiarh^ favorable for this and all kindred industries. The only
drawback is the lack of water for pasture and for forage crops.
If the history of this "'chosen valle}' " was different from others we might look
for the cause of all this dismal failure in the character of the people who have been
engaged in these enterprises, but the managers and promotei's of these failing ditch
enterprises were not weaklings. Their qualitv is approved by their success in other
lines before and since. Their fault was a too great faith in a system which was
only lack of system, whose pretended regulation gave only fancied security at first to
later add to their embarrassment. Everywhere, all over California, wherever there
has been enterprise enough to attempt to use the water, the story is the same. The
energy and capital of water users and appropriators are consumed in litigation.
The cause is not in the people who seek to utilize the water, but in the law regulating
the appropriation and use of water.
There is now shipped out of Yolo County annually 50,000 to 80,000 tons of
wheat. If the water wasted in Cache Creek were conserved, and as it comes down to
water the fields used in manufacturing this wheat into flour, one-third of this tonnage
might be left behind to be used in the production of pork and mutton and beef and
dairy products. California is shipping to-day from Chicago and Omaha and Kansas
City bacon and lard that she can produce within her own borders as cheaply as they
can be placed on the market of the great corn-producing States. The suppty of
poultry and eggs and butter and cheese which is now shipped into California across
half the continent could be profitably furnished by the home production. She can
supply her own people and still have surplus for export in her Pacific trade. There
ought to be in Yolo County 50,000 acres in alfalfa instead of 5,000, and stock enough
to consume it.
We have here a cotintry of marvelous possibilities, a soil rich in all the elements
of plant growth, with surface smooth and eas}^ of tillage, a climate whose summer
heat and winter cold are tempered by the breezes of the Pacific, so equable that here
all the choicest products of the temperate zone and of the subtropics are grown alike
in perfection. Here flourish side by side the apple, the peach, the pear, the plum,
the apricot, and grape, along with the orange, the lemon, the lime, and the fig. Here
the oak and the pine, there the palm and the pepper tree. The roses bloom winter
and summer. The orange carries its fruit through the winter, the oleander is a tree
and the heliotrope a hard}' shrub.
As if to crown her good gifts to this favored country, during the season of
harvest and fruitage nature sends a cloudless sky. The grain, ripe for the sickle,
mav stand uninjured for months waiting the rmsy harvester. The warmth and light
develop rich juices and exquisite coloring of flower and fruit and a wealth of bloom
and perfume unknown in the Eastei'n climate. Without rain, the curing of forage is
attended with none of the uncertainty and anxiety that attends this work in countries
where the rain may come at all seasons. The advantage of the clear sky is especially
seen in the preparation of dried fruits. The California dried fruits—the peaches and
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prunes, apricots and nectarines, and tig-s—are for the most part dried in the sun.
This makes possible the saving of much defective fruit, and affords an outlet for the
surplus Avhich can not he canned or shipped or used locally. Indeed, the risks
attending this method of dealing with the fruit are so much reduced and the results
so satisfactory that many of the larger fruit growers dry nearly all their product.
Unlike the fresh fruit, it is not perishable, and the risks of shipping are small.
California dried fruit is staple and has a regular quotable value in the markets of the
world.
If in this favored valley health or needed rest call for change of climate or
scene, within easy reach on the west is the bracing air. the health-giving springs, and
all the wealth of scenic beauty for which the Coast Range is so justly famed. To the
north the snows and the mountains of Shasta; to the east the wild and rugged Sierras,
with all their attractions of lake and forest and crag and stream: to the south the
ocean beach, with its moist and cooling breezes. All these to choose from and within
easy reach of even slender means.
For a market there are the interior and coast cities and the lumbering and
mining camps of the Sierras and the Coast Range. During the summer the Southern
Pacific, with its fruit express, taps this territory, and through eastern connections
places its fresh fruits and early vegetables on all the markets of the mining States,
the Middle T^'est. the Central States, and even the cities of the Atlantic seaboard and
Canada. Later in the season over the same great highway are carried the less
perishable products of the cannery and the vineyard, the dried fruits, the nuts, and
the citrus fruits to the great distributing centers of the East, whence they find a
market east and west, north and south, and even across the Atlantic. Within easy
rail and water communication to the south lies San Francisco, the great commercial
entrepot of the Pacific coast, with her matchless harbor, on whose waters might ride
in safety the commercial navies of the world, and through whose Golden Gate is
pouring an ever-swelling tide of commerce with our growing Pacific coast cities and
with Alaska. Hawaii, and the Philippines: with Mexico. Central America, and Peru:
with Australia and New Zealand: with Russia: with India. China, and Japan, and with
all the countless islands of the Pacific and the eastern seas. With generous soil and
favoring climate and the world for a market, this is indeed a favored land.
DEFINITIONS OF TITLES TO WATER.
The farmers of Sacramento Valley under the existing system are exhausting the
fertility of their lands and wasting their substance in a failing system of agriculture,
while the waters that should make their thirsty fields fruitful and themselves and
their families comfortable and prosperous go idh' by to trouble the lower lying-
lands and to breed malaria in the swamp. These farmers have a right to the use of
the water, and they should know the limit of its appropriation. It is clearly the duty
of the State to provide
—
First, for a clear definition of every beneficial use now made of these waters;
second, to make clear the limit of riparian rights; third, to provide for the determi-
nation of what waters remain unused; fourth, to provide for regulation and control
when new appropriations are sought; fifth, to provide a complete record of each
perfected right and of each application or permit for a new diversion or use: sixth,
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to provide an efficient administrative system, adequate for the proper distribution of
tlie water to those entitled to its use.
For the defining of existiny- rights tlie niachinerv and methods of the ordinary
court are not fitted. With all the thirty vears of litigation over Cache Creek claims,
nothing has been accomplished except to render impossible the use of water. The
injunction works while the court sleeps.
The tribunal that deals with this matter adequately and finally must take account
of phj^sical law.j as well as statute and precedent. It must have all the necessar}^
appliances for securing, of its own motion if necessary, accui'ate and reliable knowl-
edge of the capacities of ditches, the uses made of the water, and all other physical
data needed for determining fully the amount and character of an appropriation.
The court '"hat fixed the volume of the water appropriated hy the Moore Ditch
at 4:32 cubic feet per second did not, and probalily could not, know that the passage
i)f that volume of water through the ditch was a physical impossibility, or that even
half of it would have hopelessly wrecked the works, but the decision stands approved
b}' the higliest court of the State.
The custom iia? been to treat a controversy of this nature as a private matter, in
which only the parties to the controversy are interested. But tlie adjudication of a
right on a stream in an arid country is a public matter, afi'ecting the rights of every
other claimant on the stream, and the tribunal fixing the limits of any appropriation
should have at its hand full information concerning each claim on the stream and
full knowledge of the capacity of the stream to supply the demands made. A right
can not be adequate^ determined without full consideration of all other existing
rights, and when once fixed should be clearly defined as against everv other conficting
claim. Until an adjudication means this it means nothing.
The limits of the riparian rights must be more clearly defined. As the matter
now stands, it may mean anything. In departing from the ])road principle that courts
should be governed in their interpretation of law by the natural conditions and
necessities growing out of the environment of the people who make the courts, we
have been led into a maze of hopeless absurdities. Moore claims water as a riparian
owner, to be used on lands clearlv not riparian. The owners of the Capay Ditch, with
lands stretching for miles away from the stream, claim that it is all riparian. The
man with 20 acres on the stream thinks the right belongs to him, and not to his
neighbor 10 rods awaj". Until some definite, reasonable limitation is placed on this
right there can be no certain progress. When vv'e know the limits of the right its
value can be determined, and then if it stands in the way . of progress it can be
condemned, or purchased and paid for.
The determination of the amount of water available for new uses is an exceedingly
important matter. If all the water in a stream has been utilized it is just that the
appropriator and the would-be appropriator should be apprised of the fact, and it is
not right that the homes of those who have used the water should be jeopardized by
a new use. Either the new claimant must fail or the old must suffer and both be
involved in controversy. If there is unused water, there is no reason why it should
not be officiall}^ known and the conditions set forth under which it can be secured.
This determination of the amount of unappropriated water is not a simple problem;
it requires a full knowledge of the regime of the stream at all seasons, full information
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as to all the uses to which the water is now applied, and large experience in its use
on ditlerent soils and under different conditions.
No new appropriation should be ever permitted until it has been considered by
competent authority. The tribunal defining the old clainxs would be admirably fitted
to pass upon the new. The amount and character of the diversion proposed and its
effect upon other established appropriations should all receive careful consideration,
and the permit, if issued, should contain such limitations as will effectually guard
against unlawful interference with the prior users.
The record should shoAV the location, use to which applied, the volume and the
prioi"ity of the appropriations from every stream and in every watershed in the State.
The records should be in a central ofiice. and be so systematized that information
desired concerning any claim or any stream in the State could be given at once.
With such a record, a letter addressed to the official in charge would bring back
complete information as to the standing of any claim or the conditions on any
stream.
But all this is only pi'eliminary. Last and most important of all is the distribution
of the water to the claimants in accordance with the adjudication and the record.
For this an eflicient administrative system will be needed. The executive officers
should be in charge of the record and be provided with efficient assistants in the
various watersheds. To this department all complaints in regard to the use of water
should 'be referred. This would secure prompt action and the distribution of water
to the party legally entitled to its use.
With rights defined and full protection assured for all beneficial uses of water
and an efficient and prompt distribution to the rightful users, there is no reason why
the waters of Cache Creek and Clear Lake should longer run to waste. With the
facilities for storage at minimum cost and the unlimited opportunities for the
development of power. Lake County has at her hand the opportunity of easy and
direct communication by rail and water with the outside world. This would bring an
easy market and increased population to her borders and the development of all her
agricultural and horticultural resources. The advantages of Lake County as a sani-
tarium and pleasure resort and as a region for picturesque homes can never be fully
realized without easier means of transportation. Cache Creek and Clear Lake have
in them the solution of this problem. Nor would the uses for power cease with Lake
County. In Eumsey and down Capay Valley and along the foothills bordering the
Sacramento Valley there are abundant opportunities for the use of power in putting
into more concentrated form the products of this rich farming country, in lighting
towns, furnishing power for shops, pumping water for the irrigation of arid lands,
the reclamation of swamps, and innumerable other uses— all these without interfering
with the use of the water for irrigation or abating its value in developing the unparal-
leled agricultural and horticultural possibilities of this wonderful soil and climate.
With proper conservation and distribution of the waters that now go to waste in
Cache Creek and such subdivision of the lands as would make possible even a
moderate realization of her great natural resources, Yolo County ought to furnish
independent homes and maintain in comfort and with much of luxury a rural
population of many times what she now supports and make of each of her towns
a thriving center of trade and manufacture and of social and intellectual life.

REPORT OX IRRIGATION PROBLEMS IX THE SALIXAS VALLEY.
By Charles D. ^Larx,
Professor of Civil Engineering in Leland Stanford Junior University.
IRRIGATION PROBLEMS IN THE SALINAS VALLEY.
Irrigation vras practiced in the Salinas Valley by the mi.ssion fathers as early as
1791. and traces of an old irrigation ditch belonging to the Mission Soledad exist
to this day.
This earl}" beginning of irrigation. ho"^vever, led to no development. With the
seciilarization of the missions in 1S33 and their subsequent decay, the disappearance
of most of the irrigation works went hand in hand. This was clue in a large measure
to the fact that California was a grazing and not an agricultural country. The
discovery of gold checked for a time the natural transition from the range to the
grain farm, and from the latter to diversified farming. In the Salinas Valley the
change has certainh* been a slow one, and the irrigation development has been cor-
respondingly slow. This is fortunate for the inhabitants of this fertile valley,
because the}- will be able to profit by the mistakes made by the irrigators in other
parts of California; that is, if the recommendations made by the engineers who have
studied California irrigation conditions are carried out.
The Salinas Valley lies largely in Monterey County, though some of the tribu-
taries of the Salinas River pass through portions of San Luis Obispo and San Benito
counties. More than 100 miles in length and from 3 to 15 miles wide, the Salinas
Valley slopes slightly from the Gabilan Mountains on the east and the Santa Lucia
Mountains on the west to the Salinas River. The river, with its tributaries, has a
total drainage area of 4,940 square miles, divided as follows:
Drainage area of the S(dinas River and its tributaries.^
Square miles.
Salinas River direct
San Lorenzo River
.
Arroyo Seco River .
San Antonio River .
Xacimiento River .
Estrella River
1. 956
282
291
342
394
1. 675
Total area 4,940
* These areas are the actual areas tributary to the Sahaas River. In part of it the run off does
not reach the river.
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The mean annual rainfall at .several stations in the valley is given below. The
table is made up from records furnished b}' the chief engineer of the Southern
Pacitic Railroad:
3Iecm annual rainfall in Salinas Valley.
Inches.
Pajaro 1 19. 24
Castroville -16.58
Salinas 1 13. 55
Soledad 1 8. 82
Kings City ^ iq_ 34
San Ardo » 10. 36'
San iMiguel HO. 22
Paso Eoble8 H4. 89
Templeton 68
Santa Margarita ^ 24. 23
This rainfall was until recently considered sufficient for agriculture. Not many
years ago it was written: "It is the absence of droughts which distinguishes the
Salinas Valley from other sections of the State where irrigation is required to insure
crops." This A'iew is no longer held. Two successive dry j^ears have seriously
injured the cattle industry, and in many sections of the valley the grain crops, too,
have been a failure. In ordinary years the total rainfall i.s sufficient to produce
crops, 3'et its distribution is such that to insure crops for the future irrigation will
have to be resorted to.
The following summarj' shows the monthl}- mean rainfall at Salinas, as reported
by the U. S. Weather Bureau:
Monthhj mean rainfall at Salinas, Cal, 1872-1899.
Inches.
Januarj' 2. 92
February 2. 22
March. ^ 2.29
April 1.20
May 45
June 14
July 00
August 02
Septeml)er 16
October 72
November 1.30
December 2. 52
In the twenty-seven years covered by the summary no rain has fallen in Jul}',
and the rainfall from May to September is hardl}' appreciable. AVith such a distribu-
tion of rainfall any but the most primitive forms of agriculture are impossible. This
fact was recognized by Messrs. Brandenstein and Godchaux, who in 188i organized
the San Bernardo and Salinas Valley Canal and Irrigating Company. The lack of
success of this scheme, though attributable to various causes, is in a measure due
to the lack of. appreciation of the value of irrigation on the part of the farmers.
Mr. Brandenstein stated that as a rule men preferred to wait and take their chances
on possible rains to the doing of any work which might prove superfluous. The
^ Mean of 27 years. ^ Mean of 12 years. ' Mean of 14 years.
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necessity of irrig-ation. however, is now recognized by the intelligent and progress-
ive farmers of the Salinas Valley, and the Avaters of the Salinas River and its
tributaries will not be allowed to run to waste in the future as in the past.
The volume of water carried by the river corresponds in general to the amount
of rainfall—a torrent in winter, it almost dries up in summer—and to make the
best use of it stoi-age is necessary. The extent to which this is practicable will be
determined by the results of the reconnaissance survey for storage reservoirs carried
on by the hydrographic division of the U. S. Geological Survev last summer.
CLAIMS TO THE WATERS OF SALINAS RIVER AND ITS TRIBUTARIES.
In many cases the recognition of the value of irrigation shows itself only in
the filing of a claim for water, since there is a large discrepancy between recorded
claims and projects actually carried out. The records of Montere}' County show
that TO claims to the water of Salinas Eiver and its tributaries have been tiled. Most
of these filings make an attempt to comply with the statutory requirements as to
giving amount claimed, point of diversion, dimensions of ditch, and the proposed
use to which the water is to be put. But they fulfill the requirements in form
only. In man}' of the claims there is an attempt to make the area of the cross
section of the proposed ditch in inches approximate the number of '•inches" of
water claimed, but in others it is hard to tell what dictated the dimensions for
these ditches. The Salinas Valley AVater Company in one filing claims "50.000
inches under a i-inch pressure" to be diverted by means of a ditch .30 feet wide
on top. 20 feet wide on the bottom, and 5 feet deep. Five months later the same
company claimed 16.000 inches to be diverted by means of a ditch 40 feet wide
on top and 35 feet wide on the bottom, and 5 feet deep. In the latter case the
quantity claimed is less than one-third of that formerly claimed, and the ditch is a
half larger. There are two claims filed within three days of each other for 2.500
inches, under a i-inch pressure. In the first case the water was to be diverted
through a ditch 25 feet wide on the bottom and i feet deep. The other claimant's
ditch was to be 2 feet wide and 2 feet deep. Another filing claims 6 inches of water
under a i-inch pressure, to be diverted through a ditch 12 inches wide on top. 8
inches wide on the bottom, and 10 inches deep. This ditch is large enough to carrv
about 100 inches as their capacity is usually estimated.
Presumably not more than ten of these seventy filings have been followed by
actual appropriations, and even in these cases the amount claimed is in almost every
instance much beyond the amount actually used or the capacity of both headworks
and ditches. Many of the filings represent the same claim and are repeated often
enough to keep the claim alive until the claimants are able to build their works or
give up their plans.
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The following table is a summary of the claims to the Salinas River and its
tributaries, omitting- duplicates:
Summary of duhm to the uxders of Salinas River and its tributaries, fled in Mortcrey County, Cal.
SALINAS RIVER.
Name of claimant. Date
recorded.
Hanna, RoVi F
Kopman, Frank
Brandenstein, M
Gould, B. F., and Briggs, N. C
Gould, B. F
Brown, W. K. (Salinas Valley L. and W. Co. )
.
Hartenbower. J. E., and Hurd, B. D
Armstrongs
Spreckels Sugar Co ... 1
Do
Somavia, J. 6
Gonzales Water Co
Gordon, \V. A
Oct.
Oct.
Dec.
Mar.
May
May
July
Aug.
Sept.
Feb.
May
Sept.
Oct.
16, 1877
18, 1877
1.5, 1882
14, 1893
27, 1895
9, 1896
3, 1896
19, 1896
13, 1898
2.5, 1899
18, 1899
18, 1899
23, 1899
Total
ARROYO SECO.
Brown, J. H., and Armstrong, \V. T.
Abbott, E. K
Hall, E. E
Abbott, C. S
Burbank, A. L., and Abbott, C. S...
Salinas Valley Water Co
Do
Wood, Wm. P
Do
Total .
Oct. 20,1886
Apr. 13,1895
Apr. 29,1896
May 6,1896
July 11.1896
July 17,1897
Dec. 22,1897
Aug. 17,1900
do
SAN LORENZO.
Abbott, C. S., and Boswell, S. B .
Brown, W. K
Brown, John
Total
Jan. 7, 1878
Aug. 26,1895
Nov. 2,1895
SAN ANTONIO.
Millard, I. H Sept. 27, 1898
Unfortunately we have no stream-flow data from the Salinas River. It is, how-
ever, certain that the tilings on it aggregating 237,378 miner's inches or i,748 cubic
feet per second are in excess even of its flood flow. The same may be said of its
tributaries. On the Arroj^o Seco we find claims, eliminating as above all duplica-
tions and refilings, for 204,550 inches or -l:,oyi cubic feet per second, on the San
Lorenzo 11,500 inches or 230 cubic feet per second, and on the San Antonio for
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10,000 inches or 200 cubic feet per second. An examination of all existing works on
the Salinas and its tributaries shows that the actual capacity of the works having-
filings for taking water is about as given below. The total claims on each stream are
repeated here for comparison:
Claims to Salinas Rii er and tributaries and capacity of diverting worhs.
Stream.
Capacity of canals. Claims.
Miner's
inches.
Cubic
feet per
second.
Miner's
inches.
Cubic
feet per
second.
Salinas River
Arroyo Seoo
San Lorenzo
San Antonio
&1, 66-5
23, 3-50
»4, 37-5
(a)
1.293.5
467.0
6.87.5
237, 37S
204, 5-50
11,500
10,000
4.74S
4,091
2:30
200
a Slight, not determinable.
The San Lorenzo is the only stream on which the filings are not in excess of the
ditch capacity, and where on a single day the flood flow has been in excess of the filings.
The information on this point was obtained through the courtesy of Mr. Morse, from
the Spreckels Sugar Company. Mr. Morse had some determinations of the storm
flow of San Lorenzo Creek made by Mr. Thompson. C. E.. and supplemented these
latter b}" gage readings on which approximate discharge calculations were based.
On January 3. 1900. San Lorenzo Creek is said to have had a flood flow of 900 cubic
feet per second.
The determination of the actual carrying capacitv of existing works, except in
the case of two pumping plants, had to be based on calculations, since no watei- was
running through the ditches which take water by gravity from the Salinas and its
tributaries when the examination was made. It is the intention to substitute the
results of actual gagings if they can be made this coming spring.
From what has been said regarding the claims to the waters of this river and its
tributaries, it is apparent that the present method of recording water claims is unsat-
isfactory, and is apt to work injury to everyone concerned. Under existing rulings
"evidence as to the capacity of the flume and the amount of water used is evidence
of appropriation,'' so that the amount claimed in the filing has nothing to do with the
matter. Again, the point of diversion may be changed, if others are not injured by
the change. (San Luis Water Co. v. Estrada, 117 Cal.. 168.) There is no method of
determining whether anv claim has been made good except by field examination: and
even then the point of diversion and place of use may have been changed, so that it
may not be possible to trace a ditch back to the claim filed by its owners. This con-
fusion is added to by the decision.>^ of the supreme court, that the eflect of posting
the statutory notice and filing a copy of the same is merely to date the appropriation
back to the time of posting the notice, and that an appropriation is just as valid if
no notice is posted. (See Burrows v. Burrows, 82 Cal., 564. cited below.) The
people of the Salinas A'alley are fortunate in that the court records of Montere}- County
as j'et contain but few water-right cases, and it is hoped that some better method of
filing and proving up on claims will he devised before such difliculties arise.
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STORAGE.
It has before been stated that the streams of the valley are practically torrential
in character, and that to make their waters useful throughout the year the floods
must be stored. Even should such storage be possible at a reasonable outla}^ per
acre-foot of water, there is no legal protection to the builder of storage reservoirs
unless the rights of all riparian owners below the point of storage are acquired.
It is evident from what has been stated above that the riparian law" under which
water cases are now decided is a serious obstacle in the waj' of irrigation development.
It does not seem that anything short of its abolition and the substitution of au entirely
diflerent law can bring about a change for the better.
USE OF UNDERGROUND WATERS.
There are undoubtedly many parts of the valley for which irrigation by pumping
from subsurface sources will be more economical than the construction and main-
tenance of long and large ditch lines, with the resultant large losses of water in
transmission. The determination of the existence of such subsurface sources is
therefore of great importance, and Mr. Nutter's report (see Appendix, p. 20S) shows
the extent to which our investigations were carried in this direction.
Irrigation by pumping is already practiced to some extent in the Salinas Valley,
as shown in detail below. As pumping plants increase, a lowering of the subsurface
water level will undoubtedly take place, interference of new wells with old ones will
result, and lawsuits Avill follow. There are at present no methods by Avhich a flling
on subsurface water can be made unless an actual stream flowing Ijetween banks can
be shown to exist. It certainly seems desirable that something should be done which
will protect a man when he has established a pumping plant, and secure to him the
permanent use of a definite amount of subsurface Avater. In New Hampshire this
rule has been adopted in several decisions: ''That a landowner's right to obstruct or
divert oozing or percolating water is limited to such a quantity of water as is neces-
sary' for the reasonable use of his own land." That ruling raises the difficulty of
deciding what constitutes "reasonable use," and in England, as well as in most States
of the Union, this difficulty has been thought so great b}^ the jurists deciding water
cases that they have declared that there is no property in underground water. This
whole question is treated in an admirable manner hy Lord Robert Cecil, Q. C. , in
a paper entitled "The law of underground water," published in the Engineering
Record December 3, 1899. He says:
The la-\v is clear. It is generally true that all that lies beneath the land lielongs to the owner of
the surface. To this rule water is the exception. There is no property in underground water. But,
on the other liand, each owner may pumjj from his land what water he can get, with two exceptions:
He must not directly or indirectly take water already contained in a surface stream, nor must he
alistract water flowing underground in a known and definite channel. He has a perfect right to drain
the supplies to all his neighbors' wells, howe\'er long they may have been enjoyed by their owners.
So, too, he may pump till springs miles away ha^ e ceased to flow and thi'eaten to become swallow
holes for the streams they used to feed. Further than this he may not go. Once water is in the
channel of a stream, aljove or under ground, it is safe from subterranean depredators.
This is. Lord Cecil believes, the law; "Whether it should be changed, and if so,
how, is another story." The California decisions agree Avith the law as laid down
above. (Gould Eaton, 111 Cal., 639; Hanson v. McCue, 4:^ Cal., 303; So. Pac.
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R. R. Co. r. Dufour, 9.5 Cal., 615; Vineland Irr. Dis. v. Azusa Irr. Co., 126 Cal.,
486.) There exists, therefore, to-day no legal protection for a man who has developed
a subsurface supply.
DUTY OF WATER.
If, as intimated above, an attempt is made to legalize subsurface filings, and
even for existing surface filings, it will be necessar}' to determine what is '"reason-
able use." In other words, the duty of water, i. e., the number of acres which 1
cubic foot per second flowing constantly for three hundred and sixty-five days in
the year can irrigate, must be determined. One cubic foot per second is ec^ual to
31,536,000 cubic feet per year. If we cover 1 acre, or i3,560 square feet, with
1 foot of water, the above quantity is sufficient to cover 724 acres, or the duty of 1 cubic
foot per second would be said to be 724 acres. If we put 2 feet of water on the land,
the duty of 1 cubic foot per second will be onlv 362 acres. It will at once be seen
that this "duty of 1 cubic foot per second"' must be a varying cpiantity, depending
on the character of the soil, on climatic conditions, on kind of crop raised, on greater
or less skill of the irrigator, on length of time water has been applied for irrigation in
the vicinit}^ on subsurface drainage conditions, and many more factors. Neverthe-
less it will be possible in an}^ given section of the State to determine within practical
limits what may be considered the duty of 1 cubic foot per second of water in that
section. Investigations in the Salinas Valle}- during the past svmimer, reported below,
show that this duty runs all the way from 270 acres to 1,448 acres. Such a wide
range is not found in the southern part of the State, where necessity has compelled
an economical use of water. In Sweetwater Valley, Pomona, and Ontario the duty
of 1 cubic foot per second is about 500 acres, while for all of California it may average
not over 200 acres. A careful study of the factors mentioned above must be made to
determine for the Salinas Valle}^ what constitutes for its irrigators a "reasonable
use" of water or "duty,"' which two terms ought to be synonymous from the
irrigator's standpoint.
METHODS OF DISTRIBUTION.
As irrigation on a large scale in the Salinas Valley is comparatively recent,
methods of distribution are still crude. No special care is taken in providing the
consumer with exactly the quantity of water his contract calls for. As yet the water
companies are extremely liberal in furnishing the "thorough" irrigation specified in
the ordinance fixing rates. The following ordinances and water contract show the
terms on which water is distributed in the Salinas Valley:
ORDINANCE NO. 294.
AN ORDINANCE to regulate and establish rates to be charged for the use of water in the county of Monterey, State of
California, sold by the Soledad Land and Water Company, a corporation.
The board of sui^ervisors of Monterey County do ordain as follows:
Sectiox 1. The Soledad Land and Water Comjiany, organized under the laws of the State of
California, is hereby authorized and permitted to charge and receive for the use of water provided by
and which may be sold by it in jMonterey County, State of California, when not sold within the limits
of any incorporated city or town in said county, the following tariff rates and amounts
:
FOR lEEIGATIOX.
For each acre-mch of water measured at a weir in main ditch in canal nearest and above the land
to be irrigated, 16f cents; the land so irrigated to be first placed in a proper condition for irrigation
by the landowner under such reasonable rules therefor as may be adopted by said corporation.
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Sec. 2. The following rules are hereby established for use of said water:
First. Said company shall not be required to deliver water for ii-rigation of lands unless said
lands are in proper condition to receive said water without waste or loss of water. Second. Said water
shall be used by the consumer for no other purpose than the proper irrigation of the land when
purchased for said purpose. Third. The water shall not be used or turned from the canal for irrigation
or for any purpose by a consumer without first making ajjplication to the company or its agent to
divert the same, nor shall said company be compelled to sell or deliver water to anyone indebted to
the company for water until said indebtedness is fully paid, and from any delinquent consumer the
company may require payment in advance of the delivery of any water. Fourth. For any violation
of the above rules during the time of its delivery the water may be shut off and shall not be turned on
again without satisfactory assurance of an intention on the part of the consumer to comiDly with the
regulations herein stated.
Sec. .3. Nothing in this ordinance contained shall be construed to prohibit or invalidate any
contract already made, or which shall hereafter be made, or with said Soledad Land and Water
Comijany, or any person, corapanj', ass(jciation, or corj^oration having or to have ajopropriated water
for .sale, rent, or distribution in ]\Ionterey County, relating to the sale, rental, or distribution of water,
or to the sale, rental of easements, and servitude of the right to the flow and use of water, nor to
.prohibit or interfere with the vesting of rights under any such contract.
Sec. 4. This ordinance shall be in force and effect immediately.
ORDIXANCE NO. 296.
AN ORDINANCE to fi.x and regulate the maximum rate at which the Spreckels Sugar Company, a corporation, may or
shall sell, rent, or distribute water appropriated by said Spreckels Sugar Company, in the county of Monterey, State
of California.
The board of supervisors of Monterey County, California, do ordain as follows:
Section 1. The Spreckels Sugar Company, a corjioration organized and existing under and by
virtue of the laws of the State of California, having or to have and hereafter appropriated water in the
county of Monterey, State of California, for sale, rental, and distribution, is hereby authorized to sell,
rent, and distribute the water ajjpropriated by said Spreckels Sugar Companj', in said ]Montere}' County,
when not sold within the limits of any incorporated city or town in said Monterej' County, at a
maximum rate of one dollar and fifty cents per acre for each irrigation of each and every acre of lan<l
irrigated by said Spreckels Sugar Company, the irrigation of said land to be according to the rules
and regulations of said corporation.
Sec. 2. Nothing in this ordinance contained shall be construed to prohibit or invalidate any
contract already made or which shall hereafter be made by or with the said Spreckels Sugar Company,
or any person, company, association, or corporation having or to ha\-e appropriated water for sale,
rental, or distribution in Monterey County, rel.ating to the sale, rental, or distribution of water, or to
the sale of easements or servitudes of the right to the flow and use of water; nor to prohibit or inter-
fere with the vesting of rights under any such contract.
Sec. 3. This ordinance shall be in force and effect immediately.
contract.
To the Salinas Valley Water Company, Kings City, Cat.
Gentlemen: I hereby apply to your company for water to irrigate the following-described lands
situated in Monterey County, California, to wit, , containing acres.
I agree to prepare the said land in proper manner for irrigation (under your supervision) and
also agree to use the water with all reasonable economj^ and at the time or times when you shall
furnish same, provided, however, that you furnish it between the day of , A. D. 189- and
the day of , A. D. 189-; and I agree to have my land ready to irrigate at all times between
said dates; and I agree to pay the sum of $ per acre for the said land to the said company,
l^rovided said company is prepared to furnish sufficient Avater to properly irrigate said lands between
said dates.
Signed, sealed, and delivered in the presence of
—
. [Seal.]
. [Seal]
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It is evident that transactions based on such vague terms can not. in the long run,
be satisfactorv to either party. Provision must be made in the Salinas Valley, as
elsewhere, for a form of contract under which payment is made for the quantity of
water used, and under which contract the quantity must be actually measured out to
the consumer in some reasonably accurate manner. The tenants of the Spreckels
Sugar Company ai-e not charged for water that runs through the factory, but they
are charged §1.50 per acre when the water has to be pumped directly for irrigation.
IRRIGATION IN THE SALINAS VALLEY.
Below are given abstracts of statements made by the owners of irrigation plants
in the Salinas Valley:
Henry Bardin. Lot 8, Cocks Tract Rancho. Two 10-inch wells, 20 feet apart, 190 and 196 feet
deep. Pumping lowers water level 20 to 22 feet. Pump, S-inch centrifugal. Imgates by flooding
6 inches deep. Checks, 60 by 70 yards. Ii'rigated 4-5 acres of alfalfa at a cost of S2 per acre. Irrigates
after each crop. Soil, sediment and sandy loam. Surface water at 6 feet. Does not know whether it
pays or not.
J. G. Armstrong. On E. * of the SE. } of sec. 26, T. 14 S., E. 2 E., 'M. D. M. Two lO-mch wells,
197 feet deep, water rising to within 1..5 feet of surface of the ground. Pumping lowers water level
12 to 14 feet. Gravel at 11-5 feet. Pump, 8-inch centrifugal, throwing 2,000 gallons per minute. Irri-
gates by flooding 8 inches deep. Irrigated 80 acres of alfalfa for self and 300 acres for neighbors, at a
cost of $1 per acre. Soil, sediment and sandy loam. Ditch, 2 feet on bottom, 4 feet on top, and 3 feet
deep. Surface water at 6 feet.
On lot 5, Las Salinas Rancho. From river. Pump, 10-inch centrifugal. Irrigated 70 acres of
alfalfa and rye grass.
At dairy on the Monterey City lands. Four 10-inch wells. Pump, 6-inch centrifugal. Irrigated
90 acres. Land doubled in value. "Money in it."
Frank McFadden. El Tucho Rancho. Two sets of 10-inch wells. Fii-st set 178 and 187 feet
deep, water rising to within b feet of surface of ground; second set 194 and 196 feet deep, water rising
to within 7 feet of surface of ground. Pumping lowers water 14 to 15 feet. Pump, 8-inch centrifugal,
throwing 1,-500 gallons per minute. Irrigates by flooding 6 to 8 inches deep. Irrigated 20 acres of
alfalfa. Can irrigate 36-5 acres of farming land. Good irrigation lasts two years. Cost, S3 per acre.
Soil, sediment and sandy loam. Surface water at 14 feet. Increase of value of land, 25 per cent.
S. M. Black. On sec. 22, T. 14 S., E. 2 E., M. D. M. Two 10-inch wells 2.5 feet apart, 203 feet
deep, water rising to within 7 feet of surface of ground. Pumping lowers water level 12 feet. Surface
water at 17 feet; fli-st water at 161 feet. "Water-bearing gravel from 180 to 203 feet. Pump, 8-inch,
throwing 1,600 to 1,700 gallons per minute. Irrigated 50 acres of beets and 60 acres of summer cro^j
at a cost of S3.50 per acre. Irrigates 4^ acres in twelve hours, wetting ground 4 feet deep. Soil,
sediment and sandy loam. Increase of value of land, 25 per cent. Increases crop two or three times.
"Good thing."
Breschini. Las Salinas Rancho. From river. Pump, 5-inch, running at 500 revolutions per
minute. Irrigated 500 acres of alfalfa, using canvas hose and allowing water to flow over the land.
Results very poor.
Benjamin Hitchcock. Lot 42, Xacional Rancho. Two 10-inch wells 200 feet deep, water rising
to within 16 feet of surface of ground. Pumping lowers water level 15 feet. Thirty to 35 feet of gravel.
Pump, 8-inch, throwing 1,500 to 1,700 gallons per minute. Irrigated 35 acres of summer crop, 35 acres
of standing grain (result poor), 15 acres grain by flooding; M'ater 6 inches deep. Whole ranch can be
irrigated. Cost, §2.50 per acre. Irrigated eighteen days. Soil, adobe and sandy loam. Increase in
value of land, 25 per cent.
H. L. Davis. Lots 46, 47, and 48, Xacional Rancho. Two 10-inch wells, 150 and 151 feet deep;
water rising to within 10 feet of surface of ground. Pumping lowers water surface 4 feet. Pumj),
8-inch, throwing 2,000 gallons per minute. Irrigated 387 acres of beets and potatoes 20 inches deep
in 3.5 months, at a cost of §3 per acre. Soil, sediment and sandy loam. Increase in value of land, 25
per cent.
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John Daugherty. Lot 37, Nacional Rancho. One 7-inch well, 176 feet deep; water rising to
within 6 feet of surface of ground. Pumping lowers water level 9 feet. Pumj), 4-inch centrifugal.
Irrigated 20 acres of alfalfa 6 inches deep in six weeks. Soil, adobe.
C. E. Brown. Lot 1, Buena Vista Rancho. From river. Pump, 8-inch, throwing 2,000 gallons
per minute. Eighteen-horsepower engine, burning wood. Irrigated 12 acres of alfalfa and 13 acres
of i>otatoes, 6 acres a day 8 inches deep, at a cost of $3 per day for fuel, running engine himself.
Bottom land.
Thomas Chappel. Lot 11, Guadalupe Rancho. Two 10-inch wells, 126 feet deep; water rising
to within 8 feet of surface of ground. Pumping lowers water level 10 feet. Pump, 8-inch centrifugal,
throwing 1,500 to 2,000 gallons per minute. Irrigated 85 acres 6 niches deep. Checks and hose. Cost,
$7 or f8 per acre. Can irrigate 250 acres of land. Soil, sandy loam. Increase in value of land, 25 per
cent.
Miller. On Ignacio ]Malarin place, Guadalupe Rancho. Two 10-inch wells, 125 and 130 feet deep;
water rising to within 6 feet of surface of ground. Pumping lowers water level 13 feet. Pump, 8-inch
centrifugal. Irrigated 60 acres of alfalfa 6 inches deep in about forty-five days, at a cost of i?2.50 per
acre. Soil, sandy loam.
From river. Same pumi^ irrigated 3 or 4 acres in four days.
Salvation Army Colony. Lot 4, Soledad Rancho. From river. Pump, 16-inch centrifugal,
throwing 8,000 gallons per minute. Eighty-horsepower Frick engine. Irrigated 200 acres for three
months 2 to 12 inches deep. Irrigated 8 acres in twelve hours. Burn 8 cords of green wood, cost
$3.75 per cord; Ij cords dry wood give same amount of steam. Ordinary run, 5,000 gallons per min-
ute. Capacity, 10,000 gallons pev minute, but flume can not carry. Actual flow, measured in flume
July 27, 4,940 gallons per minute. Suction, 14.5 feet. Can irrigate 300 acres more. Soil, sandy loam.
Practically no crops for last seven years. This year good crops where water has been put on. Ditches
4 feet on bottom, 6 feet on top, and 3 feet deep; fall, 1 to 1,000.
Soledad Land and Water Company. Lot 3, Soledad Rancho. From river. Delivered at pump
by ditch. One 20-inch Krogh centrifugal pump, throwing 10,000 gallons per minute, with a 15-foot
lift. Irrigated 650 acres in seventj' days of eleven hours 12 inches deep. Have irrigated for five sea-
sons. Practically whole tract can be irrigated. Charge, $1.50 for 9 acre-inches. Soil, sandy loam.
Ditches 6 feet on bottom, 9 feet on top, and 3 feet deep; fall, 1 to 1,000.
Gonzales Water Company. From river. Ditch at mouth 30 feet on bottom, 40 feet on top, and
6 feet deep. Drops to 25 feet on bottom, 35 feet on top, and 6 feet deep; fall, 1 to 5,000. Seven miles
of ditch (main). Irrigated for A. Gonzales 1,300 acres. Can irrigate 300 acres more. Irrigated for
Dr. Gonzales '900 acres; irrigated for M. Williams, 300 acres. Can irrigate from present ditch, Badsasci
200 acres, Lanini 200 acres, Bradbury 300 acres, Doud 100 acres. Xo charge this year. Next year
$1.50 per acre for "thorough irrigation."
Doud. Lot 6 A, San Vicente Rancho. Three 10-ineh wells, 250, 232, an<l 184 feet deep; water
rising to within 30 feet of surface of grouml. Pumping lowers water level 9 feet. At first lowered it 13
feet. Twenty-five feet of gravel. Pump, 10-inch Jackson, throwing 4,000 gallons per minute. Eighty-
horsepower engine. Irrigated 120 acres 6 inches deep first irrigation, and 4 inches deep second irrigation.
Cost, $2 per acre. Irrigates one hundred and twenty days of twelve hours. Soil, adobe.
McFadden & Storm, on Vierra place. One hundred and ten acres beets from McFadden plant.
Vierra. Fourteen acres alfalfa and potatoes from ilcFadden plant.
Spreckels Sugar Company. Ranch No. I. From river two IB-inch pumps on bridge, throwing
10,000 gallons per minute each.
U. S. Dept of Agr., Bui. 100, Office of Expt. Stations. Iirigation Investigations. Plate XIX.

U. S. Dept. of Agr., 3ul. 100, Office of Expt. Sia1:ions. Irrigation Investigations. Plate XX.
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Trrigaiion hij factory iva-ste water, Spredcels Sugar Company, Ranch Xo. 1, season 1899-1900.
Date.
Acres
irrigated.
Depth
flooded.
Week ending
—
September 16,
.
September 23, 1S99
September 30, 1899
October 7, 1S99
Octoberl4,lS99....
October 21, 1S99
October 2S, 1899
November 4, 1899 .
Xovember 11, 1899
XoTember 2.5, 1S99
.
December 2, 1899...
December 9,1899...
December 16,1899..
December 30. 1899..
January 6. 1900
February 3, 1900 . .
February 10. 1900 .
Inches,
60
75
110
100
7-5
14-5
110
30
22
140
2S
7.5
53
42
121
Total
.
19
20
25
32
24
24
29
18
20
19
Water supply, five 46-inch wells, 160 feet deep; water rises to within 4 feet of surface of ground.
Pumps, two 12-inch centrifugal, throwing 3,500 gallons per minute each. Both pumps lower water
level 19 feet. Forty feet of gravel to bottom of well.
Willoughby tract. From Salinas River.
Irrigation on Willoughhy Tract, SprecJdes Sugar Company Ranch Xo. 1, season 1S99-1900.
Date.
Depth
Acres flooded
irrigated.! to near-
est inch.
|Acre-i"eet.
Week ending
March 31, 1900
April 7, 1900 .
.
April 14, 1900 .
April 21, 1900 .
April 28, 1900 .
May 5, 1900 . .
May 12, 1900 .
Total
IS
15
16
17
20
17
43.5.
9
M. Williams. Lot 7 B, San Vicente Eancho. Three 10-inch wells 110 feet deep. Water rises
to within 4 feet of the surface of the ground. Pumping lowers water level 12 feet. In gravel 30 feet.
Pump 8-inch Krogh, throwing 1,500 gallons per minute. Lift of 16 feet above pump. Irrigated 40
acres of alfalfa 12 inches deep at a cost of 83 per acre. Can irrigate 500 acres from pump. Irrigated
200 acres fi-om Gonzales Water Company's Ditch. Soil sandy loam and river bottom.
Salinas Valley Water Company. Arroyo Seco Canal number 1. Twenty-five feet wide, grade 8
feet to the mile. No u-rigation.
Arroyo Seco Canal number 2. Top 30 feet, bottom 20 feet, depth 5 feet, grade 5 feet to the mile.
IiTigated 2,600 acres.
Salinas Canal. Top 40 feet, bottom 30 feet, depth 5 feet, grade 6 inches to the mile. Irrigated,
season of 1900, 2,000 acres.
San Lorenzo Canal. Top 30 feet, bottom 20 feet, depth 5 feet, grade about 12 feet to the mile.
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Irrigated, season of 1900, 260 acres. Period of irrigation from November to Jmie. Charges $1.50 for
each irrigation. Contract lien on crop and money payable directly after irrigation, otherwise interest
charged. Twelve inches of water sufficient. Alfalfa 4 crops, 2 wettings, 3 tons to the acre.
Spi-eckles Sugar Company, Kings City. Three 10-inch wells, 79, 80, and 81 feet deep, and 24 feet
apart. Water rises to within 8 feet of surface of the ground. Pumjaing lowers water level 23 feet. Pump
in pit 8 feet deep, and throws 13,000 gallons per hour. Pump 24 hours per day. Irrigate 4^ acres per
day, using contour checks. Cut 4 crops of alfalfa, 2 to 3 tons per acre, and irrigate after every crop.
Surface water in adobe at 21 feet. Irrigation wets down 12 feet. Can irrigate 12,270 acres. Irrigated
by Salinas Valley Water Company from Salinas Canal, 20 acres; from San Lorenzo Canal, 1,200 acres.
Plant on river at the Kings City Bridge. Can pump 60,000 gallons per minute with a 48-foot lift.
Burn 15 to 18 cords of willow and Cottonwood per day, cost |1.40 pev cord; will cost $3.50 or $4 per
cord. Irrigate by checks 22 inches high, 50 by 60 feet. Soil, sediment. Can irrigate 2,000 acres.
One irrigation in winter sufBcient for grain or beets.
CASES ON IRRIGATION AND WATER RIGHTS ARISING IN THE COUNTIES OF
MONTEREY, SAN BENITO, AND SAN LUIS OBISPO, DECIDED BY THE CALI-
FORNIA SUPREME COURT.
As was said before, there has been little water-right litigation in the Salinas
Valle}". The cases decided, with the exception of two already cited, involve no
general irrigation questions. In Burrows v'. Burrows the court held that the failure
to post a notice does not invalidate an appropriation. In San Luis Water Company
V. Estrada it was held that an appropriator can change the point of his diversion.
Below are given the syllabi of the decisions in the irrigation cases arising in the
valley.
ZIMMLER V. SAN LUIS WATER COMPANY.
(57 Cal.,221.)
FacU.—Plaintiff's intestate was a riparian owner on San Luis Obispo Creek, and
as such diverted part of the water for irrigating his land. Defendant relied upon a
deed from plaintiff's intestate which recited that whereas parties of second part were
about to divert the water of San Luis Obispo Creek for the purpose of supplying
San Luis Obispo with water, therefore partly of first part granted "the right to
convey water in iron pipes over and across the lands of the said party of the first
part." Defendant claimed that this acted as an estoppel.
Held.—There is no direct grant of water. The plaintiff's intestate did not admit
the right of defendant to divert the water. Therefore plaintiff' is not estopped from
denying defendant's right. If the recital had been that defendant had diverted the
water, the case would have been different and there might be an estoppel.
GREEN V. CAROTTA.
(72 Cal., 267.)
Facts.—Plaintiff' brought an action to perpetually enjoin defendants from dis-
turbing the flow of an alleged natural stream. Originallv the water was contained
in a lagoon on defendants' land. More than ten years before suit a former owner
of lioth parcels cut a ditch for the purpose of drainage and irrigation. Defendants
used all of such water adversely to the whole w^orld, except some which they allowed
to go to waste. No adverse claim was set up against them for more than ten years
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prior to the action. The ditch ran to the border of plaintiff's land, and plaintiff had
used the waste water by leave of defendants, not in writing-.
Held.—Defendants owned the water absolutely. Therefore plaintiff never
acquired any riparian right. His license was revocable at any time.
BTJRROWS V. BTJimOWS.
(82 Cal., 564.)
Facts-—In 1877 defendant dug a ditch and ajDpropriated the waters of ]Muddy
Creek, which was then on the public domain, and used them for domestic and irri-
gating purposes. He failed, however, to post the notice required by section 1415 of
the Civil Code. In 1883 plaintiff gained title to land on the creek from the United
States. At most seasons there was enough water for all parties, but for a portion
of the year there was not. The lower court held that the water should be divided
during the dry season. Plaintiff' disputed the validity of defendant's appropriation.
Held.—Defendant's appropriation was valid. The failure to post the notice did
not make it invalid. The object of the notice is to allow the appropriator to take
advantage of the doctrine of relation. The court intimated that the lower court went
too far in dividing the water, but as defendant did not complain the judgment was
affirmed.
SMITH V. CORBIT.
(116 Cal., 587.)
Facts.—Mrs. M. had a parcel of land on which a stream had its source and flowed
for some distance. She used the water for domestic and irrigating purposes. She
conveyed one parcel to D, who from the time of his purchase used one-half of the
water for the above purposes. Later he sold to plaintiffs who continued the use.
Mrs. M. sold another parcel above plaintiff's to defendant. He used part of the water
for the same pui'poses. There was a dam on his land which had been put there b}"
]\Irs. M. He moved the point of diversion higher up the stream. In 1894 the stream
was not full enough to suppl}' defendant's diversion, and consequent!}' he took nearly
all of the water, but did not waste anj".
Held.—Plaintiff' is entitled to recover. By her grant Mrs. !M. gave him an ease-
ment. "The general rule of law is that when a part}- grants a thing he, bv implication,
grants whatever is incident to it and necessary to its beneficial enjoyment." Mrs. M.
had used the water for the purposes for which plaintiff' used it and must be presumed
to have granted a right to the water which was reasonabh' necessar}-. That this was
the intention was shown by her acqiiiesence in plaintiff's user.
Defendant had a right to change the place of diversion, provided he did not
injurious!}' affect the rights of others. It did not entitle him to more than one-half
the water of the stream, however.
Aside from plaintiff's easement, both parties were entitled to have their natural
wants supplied liefore any water could be used for irrigation. After that each would
be entitled to a reasonable use for irrigation. The court might therefore apportion
the flow by periods of time.
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SAN LUIS WATER COMPANY v. ESTRADA.
(117 Cal., 168.)
Facts.—Plaintiff was a corporation formed to furnish water to San Luis Obispo.
In 1870 defendant Estrada, a riparian owner on San Luis Obispo Creels above the
point of plaintiff's diversion, used the water for domestic purposes. The grantors of
other defendants about the same time used the water for domestic purposes and for
the purpose of running a mill. In ISTi plaintiff's grantor was given a franchise to
supply water, and in 1875 it was transferred to plaintiff's. Plaintiffs diverted about
500.000 gallons per day. Later the defendant Estrada used the water for irrigating
35 acres adversely' to ever3^body, except two of the other defendants who owned
farther up the stream. The other defendants also used the water for irrigation. The
lower court held that plaintiff' was entitiled to 500.OdO gallons daily. Estrada was
entitled, except as against other defendants, to divert at a certain place as much as
he had been taking. Jones and Moreland were entitled to use the water for domestic
purposes, and after plaintiff' had fallen 500,000 gallons to use it for irrigation. An
injunction was granted.
Held.—The decision of the lower court was correct, except as to the point at
which Estrada could divert. He was entitled to change the point of diversion, if by
so doing he would not injure the rights of others.
The transfer of the franchise to the corporation was not unconstitutional.
Evidence as to the capacity of the ffume and the amount of water used is evidence
of appropriation.
The necessities of the town can not increase plaintiff's right.
Plaintiff' had a right to appropriate what was left after the use b_v the riparian
owners in 1875.
Plaintiff relies upon appropriation and therefore arguments against title by
adverse use do not apply.
Where plaintiff' accepted an assignment of a lease of the lands upon which a
defendant was using a water right, such lease is admissible in evidence as tending to
show that plaintiff' did not own such water right, and as tending to admit defendanfs
right thereto.
SUMMARY.
As a result of the preceding study of irrigation conditions in the Salinas Valley,
it is now possi))lc to ansAver the questions laid before the advisorv board of engineers,
and I think the conclusions I'eached will recommend themselves to the people of
California. The questions were
—
1. Is the present method of tiling and recording claims to water satisfactory ? If
not, what should take its place '.
Answer.—The present method is not satisfactory. An}" system which it may
seem desira))le to recommend to take the place of the present lack of system must
necessarily be based on our knowledge of certain physical facts. If these facts have
not been obtained as yet, are not of record, or defective when of record, then it seems
that the first attention should be turned to the collecting and digesting of this necessary
material. As even such data as are to lie had are widely scattered in different localities,
it follows that there must be some central authority to which all this material uuist go.
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2. Is the present method of adjudicating rights satisfactoiy ' If not. what should
replace it ?
Amzcer.—It is not. It can not be until the necessary data on Trhich to base an
equable decision are available. If a board be established to take charge of those data,
it would be naturally best ciualitied to render an ecj^uable decision, and should be made
up Avith this end in view,
3. Is there any method by which the owner of a tract of land can acquire dii'ectly
from the public a right to the water which reclaims that laud, as he can now obtain
title to the public land itself by means of the desert or homestead law ? If not. should
there be legislation to provide for this i
An-ncer.—There should be legislation to provide for this and use of the water
should attach to the land.
1. "What has been the influence of the doctrine of riparian rights on the success
of irrigation, and what modifications of this doctrine are suggested^
A7i-ncer.—The doctrine of riparian rights has been harmful to irrigation de^-elop-
meut, and the California riparian law should be repealed.
5. Is the present system of stream control and of division of water satisfactory?
Ansicer.—It is not. The same central board, to the creation of which reference
has been made, could put this matter in charge of an executive officer.
6. Should there be a State engineer, and what should l)e his duties ?
An-niy.r.—There need be no State engineer for this particular purpose if the
board of control appoints as its executive officer a man of wide experience in the con-
struction and management of irrigation works. Physical data are now being collected
in a satisfactory manner by the National Government, and by suitable cooperation on
the part of the State of California the national work can be sufficiently enlarged
in scope to gather the necessary physical data. The duties of the executive officer
would therefore be largely supervisory and advisory. All plans for new irrigation
works should be submitted to the i)oard of control, and after approval the execu-
tive officer of the board should see that they are carried out as approved. The
executive officer of the board of control should also present to the latter the facts on
which to base its decisions in cases of dispute, and should see that the decisions of
the board are carried out.
7. Should there be a central office of record of claims or titles to water in place
of the present separate county records, and what supervision or control should be
exercised over rights to be acquired hereafter^
Ansicer.—There should be a central office, and the board of control already
referred to should have the determination of existing rights and the control of the
establishment of rights hereafter.
8. What steps should be taken to secure the fullest conservation and use of water
which now runs to waste ? The discussion of this question to include State or National
control and aid, the legislation needed to define rights to stored water, and to deter-
mine who is entitled to the waters thus stored.
Aiisirer.-—There should be cooperation and consultation between the State and
National governments looking to the fullest possible use of the waters of the State
for irrigation, with especial reference to Sacramento and San Joaquin rivers. The
work of the National Government should include: {a) Improvement of the rivers;
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(//) protection of the I'ore.sts; (r) aid in the adoption of better methods of irrigation,
as the work now being done 1)y the Department of Agriculture; {d) collection of
accurate stream-flow and run-oti' data; and (e) storage of waters for the public lands.
It has alread}" been stated that special legislation is needed to define rights to
stored waters, as at present these rights are vested in the riparian owners.
Appendix.
WATER-BEAEING GRAVELS AND FORMATIONS TRIBUTARY TO THE UNDER-
GROUND WATER SUPPLY OF THE SALINAS VALLEY IN MONTEREY
COUNTY.
By Edward H. Nutter.
In June and July, liXH), under the direction of Dr. J. C. Branner, Mr. L. D.
Mills and I undertook to trace out and map the formations in Monterey County
which appear to bear directh" on the underground water supply of the Salinas Valley.
The work was done by Mr. Mills and myself, working together from June i to June
28. at which date Mr. Mills left, and the remainder of the Avork was done b\' me
without assistance.
A general outline of the geological structure and history will perhaps serve to
make clearer the bearing of an}^ details Avhich may be given below.
From Doud northwest the Salinas Valley is carved in granite and other crystalline
rocks, while the southern portion is cut in gently sloping beds of marine Pliocene
CONVENTIONAL- SIONS USED
Conglomerate Sandstone Fossiliferou^ Sandstone Gravel Lignite Sandy Soil
Sandy Shale Clayey Shale Granite Granite Soil Gypsum Serpantine
Fig. -5.—Conventional signs used in illustrating report on Salinas River.
sediments. These beds, if they extend into the northern end of the valle}', have been
completeh' buried by material which has been washed in from the hills and moun-
tains on both sides of the valley, and which has heen spread out in the form of very
large alluvial cones or fans. Going southward from the district characterized by
these fans, the Pliocene gravels begin to crop out from beneath the talus at Piver-
bank and at a point about one mile south of the Salvation Army Colon}', and grad-
ually rise until at Kings City they form a series of beds that extend eastward about
eighteen miles from the Salinas Eiver. From Kings City to the San Luis Obispo
County line these same beds form the southeastern escarpment of the immediate
valle}', with an average height of about 100 feet above the river. For the most part
these Pliocene beds overlie Miocene sediment, but in some places they are on the
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older rock. The ages of these Pliocene and Miocene beds vrere fixed from fossils
found in them, which were identified by Mr. Ralph Arnold, of Stanford University.
The Pliocene fossils were found in sandstone about 2u miles southeast of Montere}'
City, in sec. 20. T. 6 S., E. 3 E.. M. D. M. The beds in which the}' occur are appar-
ently the same as those ea.st of Kings City. The Miocene fossils were from shale
beds outcropping on the west side of the Salinas River at Wunpost.
In the southern part of the count}' there have been at least two general elevations
of the land surface, for the Pliocene gravels forming the large terrace are to a great
extent composed of shale pebbles, and these same beds have been tilted and are con-
formaVde with beds of shale.
The partings between the rock in place and the gravels and other alluvial material
were traced from a point about 2j miles east of St. Josej^h's Colony, in sec. IS.
T. 15 S., R. 5 E., in a general southeasterly direction, to the southwest corner of
T. 18 S. , R. 8 E. , and from Lonoak on the San Lorenzo River in a general south-
easterly direction through the Peach Tree, Slacks Canyon, and Cholame Valle}'
country to Parkfield. They were also
traced from Pleyto, in T. 24 S., R. 9 E..
around the San Antonio Valley, and to
some extent in the Xacimiento River
country. Also from the San Lids
Obispo Count}' line the partings were
traced around Hames Valley to "Wun-
po.st Station, thence in a general north-
westerly direction to a point about 2
miles south of SpreckeLs' beet-sugar
factory, thence southward to sec. 21,
T. 16 S., R. 3 E.
Beginning at about the southwest
corner of T. 18 S. , R. 8 E. , is the terrace
or upland, formed of the marine Plio-
cene beds already mentioned. At the head of the Salinas Valley AVater Company's
irrigating ditch on the San Lorenzo River the terrace is formed of beds of coarse
and fine sandstone and flinty conglomerate. (Fig. 6.)
The fact that these beds are hardened into sandstones and conglomerate at this
and some other points led to the supposition that the line between the terrace and
the valley lowland marked the easternmost limit of the water-bearing gravels, and
consequently this line was traced. Data subsequently collected seemed to show, how-
ever, that the lowest beds of this terrace, which are for the most part porous sands
and gravels, extend under the Salinas Valley. It therefore seems certain that the
terrace area is largely tributary to the underground water supply, and the eastern
limit of this area was consequently traced out.
From the contact east of St. Josephs Colony to about River bank the rock in
place is granite, mica schist, and gneiss, and the alluvial material which laps upon
these rocks is a granite soil containing- angular fi'agments of granite and schist.
Occa.sionally, slightly rounded fragments, looking as though they had been water-
23856—Xo. 100—01 14
Fig. 6.—Ourcrop of beds in terrace immediately suuth of head
of Salinas Valley Water Company's irrigating ditch on the
San Lorenzo River.
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worn, were found, but these were unusual. The feature of the topograph}' between
these points on both sides of the valley is the number of alluvial cones or fans, already
mentioned, which spread out from the mouths of the canyons, which cones are them-
selves cut by smaller gulches. A rudely stratified earthy conglomerate, the pebbles
of which are angular fragments of granite, schist, and gneiss, var3'ing in size from
sand grains to fragments the size of one's head, is usually found capping these fans.
In this section of the vallej' also the smaller stream beds, as they approach the liver,
show few signs of recent erosion, where observed, as though the water had sunk
away into the ground.
Beginning at Riverbank, on the northeastern side, and at a point about 1 mile
south of the Salvation Army Colony, on the southwestern side of the valley, are to be
found the first true gravels, the Pliocene beds already mentioned, consisting of well-
rounded pebbles. At Riverbank they occur in stratified beds in railroad cuts, and at
both places they underlie the granite soil above mentioned. Presumably these
gravels extend under the valley from Soledad to Salinas at least, for apparently the
same beds are exposed in a cut on
the southwest side of the Salinas
River opposite the sugar factory.
From Riverbank to Metz the rocks
in place are granite and other ig-
neous rocks, shale, and crystalline
limestone.
Beginning at the southwest cor-
ner of township 18 S., R. 8 E.
,
and extending over the g-reater
part of Topo Rancho and the Bit-
tei'water country and southeast
into San Luis Obispo County, is
the Pliocene terrace. The north-
eastern edge of this terrace fol-
lows, for the most part, a series of
anticlinal valleys extending in a northwest-southeast direction through the Peach
Tree, Slacks Canj-on, and Cholame country.
At Barretts Oil Well, in the southwest quarter of sec. 31, T. 22 S., R. 14 E., a
large quantity of water was encountered in a bed of granitic sand at a depth of about
300 feet below the surface. (Fig. 7.)
In the bed of angular granitic sand more water flowed into the well than could
be pumped out. Elevation at top of well is 1,870 feet above Kings Cit3\ Dip of
shale is 54 degrees southwest. This suggests the possibility of artesian water being
found in the Salinas Vallej' if wells were sunk to a suflicient depth. There are several
folds between this well and the valley, however.
The beds forming the terrace are folded on each side of the Cholame Valley
about Imusdale, but from about sec. 27, T. 23 S., R. 13 E., they dip at an angle
of about 3 degrees toward the Salinas River. The distinguishing features of this
terrace formation are the rather flat-topped hills, nearly all of which are in the same
general plane, the large quantity of shale pebbles in the gravel beds, and the
capping of rather loose sandstone containing enough lime to whiten it. These over-
FiG. 7. -Sand and shale beds passed through by Barrett's oil well
in southwest quarter section 31, T. 22 S., R. 14 E.
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lying limy sand beds occur at nearly all the places where the terrace formation was
observed.
On the western side of the Salinas Valley, from the south boundary of ^Monterey
County to near Paraiso Springs, the rock in place is shale. It is the same in the San
Antonio and Nacimiento River valleys where traced.
In a cut on the Southern Pacific Railroad about 2 miles northwest of Bradley
there is a good ex^Dosure of some of the beds of the terrace in an anticline. (Fig. 8.)
But few satisfactory well records were obtained. The first six of the following
were furnished to Professor ]Marx by D" A.rcy Porter, of Salinas City.
A 7-inch well in the river bottom near the factory of the Spreckels Sugar Com-
pany, i miles south of Salinas City:
From 1 foot to 11 feet, sediment, water; from 11 to 37 feet, blue sand; from 37 to 55 feet, blue sandy
clay; from 55 to SO feet, blue clay; from 80 to 92 feet, blue sandy clay; from 92 to 96 feet, blue sand;
£rom 96 to 97 feet, small rocks; from 97 to 117 feet, blue fine gravel; from 117 to 134 feet, brown fine
gravel; from 134 to 149 feet, coarse gravel; from 149 to 159 feet, coarse gravel and rocks, water; from
159 to 162 feet, yellow clay.
^
About 'A mile J
Fig. 8.—Northern slope of anticline cut by railroad 2 miles northwest of Bradley. The thin seam of lignite has gypsum
mixed ^vith it, The fossUs are limpets, turritellas, and various clam and oyster shells.
A 10-inch well one-half mile from the ocean:
From 1 foot to 2 feet, adobe sediment, water at 4 feet; from 2 to 10 feet, blue sand; from 10 to 22
feet, blue clay; from 22 to 48 feet, fine gravel; from 48 to 63 feet, black hard clay; from 63 to 127 feet,
fine gravel; from 127 to 131 feet, coarse gravel and rocks; fi-om 131 to 135 feet, red, hard dry sand.
A well 7 inches in diameter, 9 miles east* of Salinas and 1 mile southwest from
the Gabilan Peak:
From 1 foot to 2() feet, red dirt and fine gravel; from 20 to 62 feet, red dirt and coarse gravel;
from 62 to 95 feet, red clay and gravel; from 95 to 99 feet, coarse gravel; from 99 to 114 feet, yellow
clay, water; from 114 to 135 feet, coarse gravel; from 135 to 137 feet, yellow clay.
A well in the city of Salinas:
From Ifoot to 6 feet, black loam sediment, water at 14 feet; from 6 to 22 feet, sediment; fi-om 22
to 46 feet, yellow clay: from 46 to 48 feet, clay and gravel; from 48 to 65 feet, blue clay; from 65 to
77 feet, yellow clay and gravel; from 77 to 84 feet, coarse gravel, water; from 84 to 94 feet, fine gravel;
from 94 to 147 feet, yellow clay; fr-om 147 to 154 feet, fine gravel; from 154 to 229 feet, coarse gravel
with rocks, water.
A well halfwa}' between Salinas and Santa Rita:
From 1 foot to 84 feet, red dirt with a little gravel; from 84 to 90 feet, gravel, water; from 90 to
115 feet, yellow clay; from 115 to 216 feet, blue clay with clam shells aud pieces of redwood.
A well 2 miles northeast of Santa Rita:
From 1 foot to 140 feet, red dirt aud yellow clay; then went into a brown porous rock full of
water, but did not go through it.
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The foUowino- records are from data furnished by the owners of the wells, and
were verilied as much as possible hj direct observation:
A well one-fourth mile southwest of Kings City was dug in j^ellow sand, and has
water standing at about 40 feet from surface.
A well west of Kings City in NE. i sec. 13, T. 20 S. , E. T E.
,
dug in shale. Water
stands at 127 feet from surface, and is unfit for household use.
A well on Burchards Ranch, 4 miles east of Kings City:
From 1 foot to 20 feet, gravel, some water; from 20 to 86 feet, gravel and shale; from 86 to 141
feet, shale, saml, and gravel (fossiliferous); from 141 to 165 feet, clean yellow sand, water.
The elevation of this Avell is about 60 feet above Kings City.
A well in Hames Valley, near southeast corner of sec. 9, T. 2-1: S., R. 10 E., has
water standing at about 130 feet from surface. Well is sunk in gravel. Water is
unfit for household purposes.
No accurate observations of water levels in other wells were made, but in the
wells of the Salinas Valle}^ and of that portion of the above-mentioned terrace which
lies nearest the valley the levels appear to correspond with the water level of the
Salinas River.
CONCLUSIONS.
(1) For the most part the Salinas Vallej^ in Monterej?^ County is a trough that
probably holds a great deal of water.
(2) The valley in its northern part, from near Doud to some point between Chu-
alar and Salinas, is covered with talus washed in from existing mountains.
(3) ' Pliocene gravels and sands underlie this talus, though to what extent is
uncertain. (Fig. 9.)
S.W. N.E.
« About 9 Miles i
Fig. 9.—Probable strui-ture of Salinas Valley on a northeast and southwest line through Chualar. A, B, observed
structure.
(4) Going southward from Soledad, these Pliocene beds begin to rise from
beneath the talus at about Riverbank, and a northeast-southwest section through
Metz would be about as in fig. 10.
(.5) From east of Kings Cit}^ these beds form to the southward an extensive ter-
race, which continues into San Luis Obispo County, and which is probably tributary
to the underground water suppl}- of the Salinas Valley. (Fig. 11.)
A cross section through the terrace and Salinas Valley along an}^ other line of
the same general trend between this section and the county line would show substau-
tiatlj^ the same structure.
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(6) In the drainage area of the San Antonio and Nacimiento rivei-.s there are
also Pliocene gravels which are indirectly tributary to the underground water .supply
of the Salinas Valley.
i 10 miles 1
Fig. 10.—Probable structure of Salinas Valley on a line running through Metz and Venezuela. A, B, observed structure.
Altitude of 0=1,-100 feet above Kings City. Dip of gravel bed at outcrop is 14= N. 20= E.
(7) It seems probable that deep wells put down near the margin of the Pliocene
terrace, between Kings City and the San Luis Obispo County line, may yield consid-
erable water, perhaps artesian.
L 8 miles >
Fig. U.—Probable structure of Salinas Valley and terrace containing marine fossils on a line running northeast-southwest
through San Lucas. A, B, C. observed structure.
(8) It is possible that artesian water may be found in the region of the San Anto-
nio and Nacimiento rivers, but not enough detailed work has been done there to
warrant an}- definite conclusions upon the subject at present.

IRRIGATIOX FROM THE SAX JOAQUIX RH'ER.
By Feaxk Socle,
Professor of Civil Engineering in the University of California.
INTRODUCTION.
It i.s now admitted by practically all intelligent citizens of California who have
considered the matter that the subject of irrigation is the most important one ever
brought forward for the consideration of all our people. They acknowledge, as a
vital fact, that upon the complete development of her agricultural and horticultural
capabilities must be founded her greatest and most enduring prosperity. The
discovery of gold or petroleum may give to a State' a feverish or fitful impetus: but
her permanent position must ever be dependent upon the character and quantity of
the products of her soil and her facilities for obtaining for them a good market.
And when, as in every arid or semiarid region, the character and quantity of the soil
products are directly dependent upon the application of water by irrigation, the
development and conservation of the supply of this water is a vital consideration.
As the water supply is found in the streams, the}' must be skillfully husbanded, and
the forests, their birthplace, carefully preserved, if the lands cultivated are to attain
their possible fertility and productiveness.
The forests and waters once conserved, both should be administered in the
manner contributing in the greatest degree to the benefit of all: which is simply
saying in the wisest and most economical manner. In California, as elsewhere, the
projector of an irrigation enterprise should be made to feel secure in the possession
of his water rights previous to expending his energies and fortune in such system.
He should be able to hold as certain title to the use of the water for a beneficial
purpose as is held to the land or property on which the water is used. Any doubt
or uncertainty on this point affecting either jeopardizes both, for in many cases
without water the land is worthless. If a capitalist believes that in embarking upon
an irrigation venture he is buying a tedious and expensive lawsuit he is likely to seek
other investment for his capital: and if a farmer be sure that every attempt to bring
water upon his land will be met by some obscure claim of previous appropriation or
ownership he will probably purchase a farm in some other locality.
In California, unfortunately, h\ a legal •'tide-rip" between the riparian
principle, brought over with the common law of England, and the right of
appropriation of water established by our gold seekers and afterwards embodied in
the civil code of our State, a stream of litigation, tem^Destuous and baffling to
enterprise, was injected into our irrigation sea, bringing to the surface a great
mass of verv unpleasant matter.
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That this coi-dition of irrigation affairs should l)e reformed is the sincere wish
of ever}' thinking- citizen of our State. Witli a code of water laws based upon
fairness and justice to all, and an administration of them seeking the greatest good
to the greatest number, not only would the irrigated districts but the whole State
bound forward in a career of prosperity.
A BRIEF HISTORY OF THE DEVELOPMENT OF IRRIGATION IN CALIFORNIA
AND IN THE SAN JOAaUIN VALLEY.
The problems to be discussed in this paper are those relating to irrigation from
San Joaquin River and its tributaries. It seems best, before turning directly to
them, to give a brief history of the development of irrigation in California and
more particularly, in the San Joaquin Valley.
California, at first possessed by Spain and afterwards ))\' Mexico, derived its
earliest ideas and methods of irrigation from those countries. The first irrigation in
the State was practiced by the Spanish mission fathers, who, while converting to
Christianity and civilizing the Indians, planted and cultivated vineyards, orchards,
and farms surrounding the missions. The methods of irrigation in Spain were
I^eculiarly applicable to the coast region and interior valleys of California because of
the similarity of natural conditions in the two countries.
Until the coming of the Americans the water laws of California were those of
Mexico and Spain. Under them the waters of the stream were held to be a public
trust, title to which could not be granted to any private person or corporation.
Permission for use onlv could be given, and then to the actual user and to the amount
used. Upon the discoveiy of gold in California in 18iS the miners took water from
the streams to wash the golden sands, and established local laws dictated by common
sense and the interests of their industr}-. As indicating their righteousness, it may
be said that the}^ were practically the same in all mining districts, however widely
separated.
As time went on California, which had been at first almost exclusively a mining
State, Ijecame a great agricultural one. Its valleys and hill slopes produced immense
quantities of wheat and other cereals, and spots favored by nature were converted
into wonderfuUv productive orchards and vinevards. Wherever within her bound-
aries the rainfall was ample and reliable crops were good, both in quality and
quantity; but in man}' localities where the soil and sun were friendly the rainfall
was uncertain and often deficient. Settlers in man}- cases realized the importance,
and often the absolute necessity, of the artificial use of water upon their farms in
order to secure crops and a livelihood.
The first attempts of the American farmer at irrigation resulted in works of the
most primitive character. Often individual effort led to the introduction upon the
land, through a plow furrow, of a small quantitv of water from a neighboring
stream. Later, communities of farmers cooperated and constructed irrigation canals,
to be utilized in common. At first, of course, the water most readily obtained
was made use of, and foi' a time only small, cheap systems were constructed, and
elementary irrigation practiced.
As districts became more populous and the necessit}^ for water greater, individ-
ual effort, and even local cooperation, became insufficient, both as to methods and
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capital, to supply the demand for water, and more costly and complicated irrigation
systems were found to be necessary. Consequently stock companies were formed,
and large amounts of capital enlisted in irrigation enterprises. In this way most of
the waters flowing in the streams were "taken up" or "appropriated." and the
importance of storage of the flood waters to meet the growing need became evident.
The development of stock companies and corporations soon grew to such propor-
tions that a new danger became apparent. A monopoly of the watei*s available for
irrigation was threatened. Great systems, involving the expenditure of hundreds of
thousands of dollars or even millions, were practically absorbing all sources of
water for irrigation. The farmers found themselves at the mercy of water com-
panies, both as to rates charged and quantities of water applied: and the life and
growth of agricultural communities were considered in jeopardy. This condition of
affairs resulted in the evolution of the Wright irrigation law.
This law seeks to establish a system by which the people of any locality, the
lands of which are capable of irrigation from a common source, may form an irriga-
tion district on a basis somewhat similar to that of a municipal corporation. The
effects of this law on irrigation in California and the litigation arising- under it will
be discussed later on.
During all this time the advantage of irrigation was becoming more firmly
impressed upon California farmers and orchardists. With numerous excellent
object lessons before them, they abandoned the prejudices formerly held against
it and the expense and labor it involves, and have come to recognize in it an insur-
ance not only of a crop but of vastly increased production from the same fields
and. perhaps, of several harvests in a single year. As a result, from the more arid
districts of southern California, where it naturalh' began, irrigation has spread
rapidly over the State to its northern boundaries, and even over localities which are
credited with reasonable rainfall.
Following closely in the path of such enterprise has come a wonderful increase
in the variety and 3'ields of crops, in population and in wealth. Kaisius, wines, citrus,
and other fruits have supplanted pastui'es, wheat, and barley; cities and towns stand
on the ground of the old lonely farmhouse: and millions in bank are substituted for
the ' • promise to pay " of unfortunate farmers. As an example of this wonderfid
increase in population, I will mention only seven of the many counties practicing irri-
gation, viz: Los Angeles. San Diego. San Bernardino. Kern. Tulare. Fresno, and
Merced. In 1S70 their total population was 4:0,81:9. and their combined wealth
122,513,820. In 1890 their population had increased to 296,719, and their wealth to
8198.3.56.127: or the population had multiplied more than sevenfold and the wealth
ninefold.
In contrast to these improved districts are those which have persistently resisted
irrigation. They have not advanced. Often they have gone backward: and have
retrograded in population and iu wealth.
The writer believes that the prominence which California enjoys is largely due
to irrigation: and that since the subsidence of the gold fever her progress and pros-
perity have been coincident with the production of the great variety and quantity
of her crops resulting from the wise and skillful irrigation of her soil.
Turning now to the San Joaquin Valley, we find that Fresno County, in the center
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of the San Joaquin Valley, is, perhaps, one of the best illustrations in California of
the benefits of irrigation and of the transformation which may be wrought by the
wise and liberal use of water in irrigation. In 1871 a colony was established in that
county which cultivated and irrigated vineyards, producing raisin grapes. Since
that time the population has incrcf.sed from a few hundreds to over 100,000 people,
and now some of the most beautiful and productive orchards and vineyards in the
whole State are to be found in that portion of the valley. More than twenty colonies
have been established in the same locality, and nearly twenty main irrigation canals,
having a length of about 800 miles have been constructed. Their branches have an
aggregate length of about 2,000 miles. In this county alone nearly half a million
acres are under cultivation; and this great area, which formerh" was capable of pro-
ducing only sparse crops of wheat, or pasturage for cattle, now markets immense
crops of raisins, cereals, and alfalfa. The lands which formerly were of little value,
are now, when irrigated, worth from $300 to fl,0()0 per acre. And like results in a
measure have been obtained in every district in the San Joaquin Valley where ample
and intelligent irrigation has been practiced.
From this small beginning has grown up a great system of canals in the San
Joaquin Valley. Those drawing their waters from the San Joaquin River are the
Aliso, Chowchilla, Blyth, and East Side canals, on the right, or easterly bank; and
the James, the San Joaquin and Kings River Canal and Irrigation Compan^^'s canals,
and the sj'stem belonging to Miller & Lux, on the left, or westerly bank.
Taking water from the Fresno River, one of the most important branches of the
San Joaquin in the contiguous district, are the canals of the Madera Canal and Irri-
gation Company; and in the same section of the A'alley, the Sierra Vista Vineyard
Company and the Bliss Canal draw their supplies from Chowchilla Creek, another
tributary of the main river.
PHYSICAL FEATURES OF THE SAN JOAaUIN VALLEY.
THE SAN JOAQTJIK' RIVER.
The waters of San Joaquin River are the union of the streams from many creeks
and branches in the high Sierras, fed by the rain and melting snow that fall upon a
mountainous drainage area of 1,637 square miles. The summit range of the Sierra
Nevada is the eastern boundary of this area, which extends northerly and southerly
for more than 70 miles. The river flows down through a steep, rugged canyon, in a
westerly direction, to its point of debouchment upon the open country at Pollasky
(formerly Hamptonville), 27 miles northeast from Fresno. From this point it con-
tinues in a southwesterly direction for 55 miles to the trough of the San Joaquin
Valley. Here it unites with the waters of Fresno Slough in a swampy region subject
to overflow and turns sharply to the northwest. From this junction on to its mouth,
near Antioch, a distance of 120 miles, it is the main river of the great valley, and
receives the drainage of the latter from all the streams on either side. These are
numerous, and some of them on the eastern flank of the valley, deriving their waters
principally from the Sierra Nevada's rains and snows, are considerable in volume.
As a rule, these tributary streams from the Sierras h^ing north of the Upper
San Joaquin run in deep beds for many miles below their exit from the mountains,
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and come to the level of the great plain only when nearing the trough of the valley.
At this point in their course they turn northward and unite with the main stream
—
some as distinct branches; others, as in the case of the smaller ones, through swamps,
sand-flat deltas, or overflowed tracts.
Those named below are the principal streams flowing down the east side of the
valley, as enumerated from the northerly end, with the drainage area of each given.
The streams marked with an asterisk derive their waters largely from the melting
snows of the high Sierras. These snows are substitutes for extensive storage reser-
voirs, and slowly yield their waters throughout our early springs and summers—the
irrigation season—in an unfailing supply of irrigation water. The remaining streams
of the list have their sources in the nearer mountains and foothills, and are replen-
ished by rains rather than by melting snows, and in consequence are torrential in
character, intermittent in flow, and less reliable for purposes of irrigation.
Tributaries of the San Joaquin River, idth their drainage areas.
Square miles.
Consumne Eiver * 589
Dry Creek 208
Mokelumne River * 573
Calaveras Eiver* 390
Stanislaus Eiver * 971
Tuolumne Eiver* 1,514
Merced Eiver * 1,072
Bear Creek 153
Mariposa Creek 96
Chowchilla Creek (or river) 272
Fresno Creek (or river) 258
San Joaquin Eiver* 1, 637
Kings Eiver* 1,853
Keweah River 608
Tule River 446
Deer Creek 130
White Eiver 96
Posa Creek 278
Kern Eiver* 2,382
Caliente Creek 461
Numerous small streams 2, 138
Total area of mountain and hill drainage 16, 135
On the western slope of the San Joacjuin Valley the sti'eams originate in the Coast
Eauge of mountains. They are torrential and intermittent in character. The stream
beds carry water but a few hours or days after rainfall, and this water spreads over
the upper plain, seldom reaching the San Joaciuin. The streams are limited in sup-
ply and unreliable for irrigation.^
From Pollasky for a distance of 40 miles downstream the river winds along
through low, fertile, and productive bottoms, shut in by blufls. with hills behind
them. The river gorge in this length varies from a mile to a half mile in width.
Behind the blufl's and hills are elevated plains. These blufls diminish in height above
the river from 7.5 feet near Pollasky to 40 feet at Herndon. and finally disappear at
1 William Hammond Hall.
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a distance of 2o miles from that place, where the river runs into the Fresno Swamp
delta.
The entire face of the valley trough surrounding- the Fresno Swamp and the
great bend of the San Joaquin River is often submerged during the Hoods, and below
this region numerous sloughs break out from the San Joaquin, and, after running
for a distance in the same general direction, reunite with it lower down, thus form-
ing a broad, swampy area, often submerged and genei'ally very fertile.
From Pollasky the river flows over alternating l)eds of disintegrating granite,
interspersed with bowlders and coarse gravel and liroacl, flat bars of sand. Its
channel varies in width from 300 to 900 feet, and also greatly according to the stage of
the river. Its descent from Pollasky to the lower plains below Herndon is quite
rapid, being more than So feet in the 20 miles. From this point its fall is naturally
more gradual as it passes out upon the nearly level plains, being only 36 feet to its
union with the waters of Fresno Slough, 36 miles farther down.
In its course through the A aliey trough the descent of the river is still more
gradual, and in times of low water it winds along around sand bars in its bed or
l)ordering its banks. For example, the straight line from the junction of the river
with Fresno Slough to the head of Old River, where it separates into two channels,
is 87 miles in length, but the river between those points develops into 146 miles.
Its average width in this stretch is from 300 to 600 feet, and its depth from l)ank
top to bed is 12 to 18 feet.
The river bed is usually covered with clean siliceous sand, with here and there
an outcropping of tenacious clay. The banks are generally of a tough alluvial
deposit, and. as usual with streams subject to floods, are slightl}^ higher than the
lands outside of them.
The course of the river, and of each of the many sloughs which drain into it, may
be followed hy the thick, luxuriant growth of swamp willows which lines their banks.
On the higher ground cottonwoods flourish, and oaks are scattered at intervals over
the entire district.
As may be readily understood, the high, steep Ijlutts on either side of the upper
reaches of the river have offered great engineering obstacles to the diversion of water
for the purposes of irrigation, and but one attempt to this end (which resulted
in disastrous failure) has been made—that by the Upper San Joaquin River Canal
Company.
The first feasible point along the river from which water may ])e easily taken for
irrigation without the building of a long line of canal above the irrigable district is
about 40 miles below Pollasky. where the Aliso Canal diverts water from the river.
From this point down, on each side of the river, the high banks and the relatively
low plain be3"ond make the construction of irrigating canals easy; and it is from this
point on that we find in successful operation the systems of canals deriving their
water from this river.
THE SOILS IN THE DRAINAGE AREA OF SAN JOAQUIN RIVER.
After the river leaves the mountains, as before descril)ed, the surface of the land
is at first interspersed with outcroppings of primitive rock. The soil is thin and
yields onlv scant pasturage and is nowhere much above hardpan or bed rock. An
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exception to the above condition is found in the bottom lands of the river from Pol-
lasky downstream. These are composed of loose sand washings and river sediment,
mixed with clay loam; are fertile, readily absorb water, and are easilv irrigated.
As we proceed southward and westward along the river the rolling lands on
either side are lean, compact, dry reddish clay and igneous mud deposits, with "hog-
wallow'' formations prominently in evidence. The hardpan approaches close to the
surface and is sometimes bare. The soil is so puddled by the clay ingredients that
it is almost nonabsorbent of water; and irrigation, particularly by means of lateral
absorption and subirrigation, is almost impossible. Some of these lands are summer
fallowed, and thus are made to produce fair crops of cereals.
As we move farther in a southwesterl}' direction into the plain and irrigation
sphere of Kings River we find the soil deep, absorbent of water, and remarkably well
adapted to the best methods of using water and to the production of heavy crops.
This character of soil holds except within a strip a few miles in width south of
the San Joaquin. On the north bank of that river the "hog wallows "and rolling-
lands run far down into the A'alley, and owing to their nonabsorbent character the
country is difficult to irrigate, except in small areas here and there whei'e alluvial
deposits are found. This condition prevails until the middle plain is attained. There
the high river banks and hills are left behind; the plain is only -AO or 50 feet above
the river bed, and the soils on either side are looser, lighter, and better adapted to
irrigation. On the south side they are deep, sandy, and nearly free from alkali.
On the north side thev are not as light, with the exception of the alluvial spots before
mentioned. The surface is somewhat rolling, and often contains spots of alkaline
soil. The depth to hardpan is not great, and altogether the soil is not as fertile nor
as easily cviltivated and irrigated as on the south side of the river in Kings River
domain.
As we proceed toward the lower plain and the trough of the San Joaquin we
encounter soils varied in constitution in ditierent localities, often changing quickly
within limited areas, being sometimes black adobe, then loose, sandy loam and river •
sediment, and again hard, alkali soil and compact hardened clay loam.
The lowest valley trough is subject to occasional overflow from the river, and in
some parts to annual inundation.
Dr. E. W. Hilgard, professor of agriculture in the University of California, says
of the soils of the San Joaquin Valley.'
The higher plains have very uniformly, from Kern County to Stanislaus, a very sandy loam soil of
great depth, and almost everywhere made of granite debris instead of quartz grains; hence, continu-
ally increasing their stores of mineral plant food by the v. eathering of the minerals present, a process
which in so porous a material, subject, in its natural condition, to the free access of air during the
greater part of the season, was evidently very rapid and as a consequenc'e has developed unusually
large amounts of the soluble products, which often appear in an inconvenient abundance in the guise
of alkali. But little trouble arises from this cause in the high-lying sandy tracts, where irrigation or
the nat'aral rainfall carries the soluble salts annually into the country drainage. But in the low-lying
and less pervious soils of swales and valley troughs, which are at the same time intrinsically the richest
in available mineral plant food, the accumulation frequently causes considerable trouble and difficulty.
There is on the Avhole, however, but little of the heavier class of adobe soils to be found in the San
Joaquin Valley; what is currently so designated would in other regions sometimes be hardly classed as
1 California Station Kpt. 1888-89, pp. 115, 130.
IRKIGATION INVESTIGATIONS IN CALIFORNIA.
a clay loam. The narrow belt of dark-colored clay, or adobe land, extends from the neighborhood of
Merced City toward Stockton, where, northward of French Camp Slough and especially westward to
the Coast Range, really heavy adobe, or prairie soils, prevail very largely. To the southward of the
line of San Joaquin County adobe soils are found only in the river trough, and the soils of the west side
are prevalently sandy all the way to the Tejon Mountains. * * *
The ancient deposits of the Kings Kiver are represented l)y the "white ash" soils of the Central,
Washington, £.nd other colonies; while those of the San Joaquin side are reddish, sandy loams, con-
trasting pointedly with the "white ash" lands. This distinction is said to be maintained to a greater
or less extent nearly to the trough or edge of the "tule" Vjelt to the westward; while to the eastward
of Fresno City both kinds of lands run out, as the foothills are approached, into a border belt of
lirownish clay loam (here also called adobe) . * * *
The magnificent results of irrigation in the Fresno region, transforming what seemed an arid
waste into a maze of orchards, vineyards, and fields, showing the most luxuriant growth of a great
variety of products of the warm, temperate zone, can not readily be excelled as a cogent illustration of
the benefits of irrigation in all its phases. Owing to the porous nature of most of its soils, and the fact
that certain portions of the region are underlaid by more or less compact and impervious calcareous
hardpan, it has also servecl conspicuously, in times past, to illustate the evils of overirrigation, resulting
in the temporary "swamping" of lower lying lands and the development of alkali where it was never
known before, and need not be hereafter under a rational system of drainage.
In the lower lands of the country to the northward, to the Fresno plateau, on the San Joaquin
and Fresno rivers, as well as on Cottonwood Creek, we again find soils of a heavier grade, and with
large supi^lies of mineral plant food.
RAINFALL.
Stated roug'hlr and in round numher.s, the annual precipitation of rain and snow
on the high Sierras at the sources of San Joaquin River has a mean of 50 inches. In
the lower mountains of its watershed the amount falls to iO inches; on the foothills to
30; upon the higher plain to 20; and in the lowland trough of the river, at and near its
great turn to the north, to 10 inches; from which locality it gradualh' increases in
amount as we proceed down the valley to the mouth of the river.
FLOW OF THE RIVER.
The San Joaquin fluctuates widely in the course of the 3"ear, between a high or
flood water level and a low or autumn flow. By gagings at Hamptonville (or Pol-
lask}") and also at Herndon. the maximum flow of the river has been recorded as
high as 59,800 cubic feet per second. The months of greatest flow are from January
to July, inclusive. On the other hand, its minimum flow has fallen as low as 150
feet at Herndon. The months from August to Octol)er include the period of low
water. In the winter and spring months the average discharge approximates to
5,000 to 6,000 cubic feet per second.
CLIMATE.
That part of the great interior valle}' drained by San Joaquin River contains
11,000 square miles. Its climate is quite difl'erent from that of the coast regions on
the west, as well as from that of the high Sierras on the east. The aimual rainfall
is light, decreasing gradually from an average of about 12 inches in the lower valley
near Stockton, to about 5 inches in the upper part near Bakersfield, approximately
225 miles distant.
Its atmosphere is very dry, particularly during the summer season; and con-
sequently very conducive to the ev^aporation of water, both from the streams and
the soil. The summer temperature is very high, but. owing to the dryness of the
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air. is not often oppressive or injurious to the health. In the winter season there
is little or no destructive frost, aud except in the niountainous districts, no large
amount of ice or snow. The summer nights are usually clear, and owing to the
uninterrupted radiation of heat and the descent of cold air from the Sierras, are cool
and comfortable.
The prevailing winds in the valley are from the north, being in summer time
the sea breezes of the coast that follow the river and lowland levels, and which come
in a dried and tempered condition to the interior valley. In both summer and winter
the valley is occasionally visited by "northers" or high north winds which blow
with considerable velocity. Those of summer carry great volumes of desiccated air
over the entire region, abstracting moisture from the soil and vegetation and evapo-
rating immense quantities of water from canals and streams. The winter ''northers*'
are usually cold, and frequently are dry. also.
The rain is usually brought bv a warm southerly wind, and is seldom large in
amount,
PRODUCTS.
Originally the great San Joaquin Valley was almost entirely cultivated for
enormous crops of wheat, the farmers relying upon winter rains for the natural irri-
gation of the soil, or on summer fallowing to eke out the scanty rainfall. On the
west side of the valley the precipitation is often deficient, no more than two or three
crops of grain in five years being probable without artificial wetting of the soil.
As irrigation came to be practiced the waters of the San Joacpiin and of the
other rivers in the great valley were carried upon the fertile lands in the valley
trough, and heav}' and remunerative crops of raisin and wine grapes, orchard fruits,
alfalfa, and the cereals were produced, as well as good pastures for immense herds
of cattle; and it soon became evident that much of the valley land upon which irriga-
tion water could easily and cheaply be introduced was too valuable for the produc-
tion of ordinary and single crops of wheat or other grain. Consequently such areas
were speedily converted into orchards and vineyards or into alfalfa fields from which
three to five crops of the rich grass could be harvested each year.
IRRIGATED TRACTS IN THE VALLEY AND POSSIBLE EXTENSIONS.
The Aliso Canal, highest up on San Joaquin River on its right or easterly bank,
and owned by Miller & Lux. a corporation, was constructed aud is used for the
purpose of irrigating wild grass lands in the river bottom of that locality. It im-
proves the pasturage for herds of cattle belonging to the corporation and it irrigates
an area of about 3,000 acres. Miller & Lux intend to further extend this irrigation.
Next below AMso. on the same bank, is the Chowchilla Canal, belonging to the
California Pastoral and Agricultural Company. It was constructed to irrigate the
lands of the great Chowchilla Ranch, containing 107.000 acres. This ranch is mainly
utilized for the pasturage of cattle and the raising of swine, but 3,300 acres of it are
cultivated for alfalfa. 600 acres for barley, and 480 acres for grass. Much of the
land in the Chowchilla Ranch is unfertile: nevertheless, with a large supply of water
a greater area could be irrigated and improved. This supply, however, can hardly
be obtained except by using a portion of the flood flow of the river, either by means
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of storage or irrigation in the high-water season. The benetit of irrigation in this
region is shown by the well-lvnown fact that irrigated lands are worth, on the
average, at least twenty-live times the value of those in the same locality which
remain unirrigated.
Some miles below the Chowchilla Canal, on the same bank and Ijelonging to the
same company, is the Bl^^th Canal, recently constructed for irrigating the wild grass
lands on the Chowchilla Ranch. It is a short canal, 0.75 of a mile in length, and
introduces water into the dry bed of the Fresno River, from which the water spreads
out upon the adjacent plain and irrigates 9,000 acres of land. With a sufficient
water supply this area could be largely extended or increased.
Still farther down on the right bank of the San Joaquin is the East Side Canal,
sometimes called the Stevenson-Mitchell Canal, which irrigates 2,500 acres of land,
distributed as to crops as follows: Alfalfa, 1.000 acres; barley. 300 acres; wheat,
100 acres; ''hog corn,''' 100 acres; pastures and wild grasses, 1,000 acres. Much
more land in the vicinity might be irrigated with a greater water supply; but no
storage reservoirs are possible in this locality, and only by winter and spring flooding
of the lands and storage of water could the irrigated areas be increased.
On the westerly or left bank of the San Joaciuin we find, first, the James Canal,
formerly known as the Enterprise Canal. It is owned by the James Canal Company,
which possesses a large ranch of 65,000 acres, lying in the angle between San Joaquin
River and Fresno Slough, and south and west of the latter. The company proposes
to irrigate nearly the whole of this tract, either for pasture lands or for the production
of alfalfa or cereals. Thus far, 12,650 acres have been irrigated from the canal: but
at present its operation is enjoined by the superior court of Fresno County as the
result of a suit brought against the company by Miller & Lux. The details of the
litigation will be given hereafter.
Next on the river, below the James Canal, is the largest, most complex and
extensive system taking water fI'om the San Joaquin. It is known as the San Joaquin
and Kings River Canal and Irrigation Company. Miller & Lux, a corporation, are
the pi'incipal stockholders in this company. It owns the ''Main"' or "'Old Canal,"
the China Slough, and Outside Canal, which form one line; the Parallel Canal and
the Dos Palos Canal, with numerous branches. In addition to these, Miller t^c Lux
own independent!}" Poso Slough, Temple Slough, and Santa Rita Canal, which are
used only to irrigate ranches belonging to that corporation. More than 100,000 acre
of land have been, at one time or another, irrigated bv this entire system, and in each
year, on the average, about 50,000 acres are thus prepared for crops of alfalfa, cereals,
or fruits. In addition to this must be mentioned the inuuense but indefinite areas of
wild grass lands belonging to Miller & Lux, which are flooded by the high waters of
the river taken in through Poso and Temple sloughs, and which furnish pasturage for
cattle, bred and raised for the supph" of the San Francisco market. With the present
conditions of water supply it seems impracticable for this company and corporation
to extend their irrigation systems very considerably, as they have no storage reser-
voirs, but rely upon the flow of San Joaquin River for the required amount of water.
The length of their supply canals already reaches S7 miles, and these have branches
amounting in all to over 200 miles in length. AVith an increased supply of water
from storage this side of the valley, the west side plain, for a much greater distance
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down tovrard the mouth of the river, might be successfullr and profitably irrigated,
and. in fact, the area of land under the ditches and the crops produced could
undoubtedly be multiplied several times.
The irrigation possibilities of the river, so far as the ordinary flow is concerned,
seem to have been fully exploited, and further extension of irrigated area will depend
entirely upon the storage of storm and flood waters.
Irrigation along San Joaciuin River is practiced both for the wetting of barley
and alfalfa tracts, where the soil is too alkaline for the production of other crops,
and for the cultivation of various cereals, grapes, and orchard fruits where the absence
of alkali permits. It is also used to improve the pasturage on the wild grass lands
in the river bottom.
This list includes all the irrigation systems taking water from San Joaquin
River and the lands irrigable therefrom; but, as Fresno River and Chowchilla Creek
are natural tributaries of the San Joaquin and are in close proximity to it. I shall
include in this report descriptions of these streams and of the lauds which may be
irrigated from them.
FRESNO RIVER.
This river has a drainage area of 272 square miles. Its sources are in the lower
mountains and foothills on the east side of the San Joaquin V^alley: consequently it
is fed principally by the rains which fall upon these elevated lands, and derives
comparatively little of its water from melted snow: therefore, it is a torrential
stream, subject to great and sudden floods, and afterwards usually quickly subsides
into ordinary flow, or even a dry state. The months in which the greatest flow
occurs are December to June, inclusive. During the remainder of the year its bed
is nearly or quite dry.
Records available show a monthly mean flow sometimes as great as 1.632 cubic
feet per second; but the general average is much lower than that, running from 200
to 500 cubic feet per second during the wet months.
The waters of this river, carried in the Madera Canal and Irrigation Company's
ditches, are used lirst to irrigate alfalfa on from 100 to 3ijO acres of land on the Adobe
Ranch, 10 miles above the town of Madera. This area could be increased, probably,
to 1.000 acres, by a sufiicient water supply. The main field of distribution from the
canal is upon what was foiinerh' known as the Howard & Wilson Colony lands, about
a mile below or southwesterly from the town of Madera. About 40,000 acres of
irrigable land lie under the ditches of this company, of which one-half have been
irrigated at diflerent times. The maximum area irrigated in any one year has been
14,000 acres. During last year—1899-1900—the company watered 7,100 acres.
As the water supply for this canal is limited, the irrigated area depends largely upon
the amount of the rainfall and the resulting quantity of water flowing in the river.
TVith ample storage capacity, the entire 40,000 acres of land might easily be irrigated,
and to great advantage. In fact, there is a very large area of land lying beyond this
colony, to the south and west, which might easily be brought under the ditches, if
water were available. This company is already preparing to improve its canal sys-
tem and to greatly increase its storage power. The particular crojDS produced in
1899-1900 were: Wheat, 300 acres; barley, 600 acres; grass and alfalfa. o.uOO acres;
vineyards, 2,000 acres; orchard trees, 1,000 acres; Egyptian corn. 200 acres.
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CHOWCHILLA CREEK.
Chowchilla Creek is similar in origin and characteristics to Fresno River, already
described. It has a drainage area of 268 square miles, and. like the Fresno, is sub-
ject to sudden freshets in the rain}' season. Records have given it a mean monthly
flow as high as 1,608 cubic feet per second, but its average during the months from
December to July, inclusive, is far below that amount, being approximately 150 cubic
feet per second. The months from February to June, inclusive, furnish the greatest
flow, averaging 333 cubic feet per second; l)ut the uionths from July to October,
inclusive, ordinarily afford little or no water.
The only irrigation systems on Chowchilla Creek are those of the Sierra Vista
Vineyard Compauv and the Bliss ditches. By means of dams across the bed of the
creek they utilize the flow of the stream to irrigate some 6,000 or 8,000 acres of land
tying on either side of the stream, upon which vine_yards, fruit trees, alfalfa, and
pasture lauds are cultivated or improved. The area irrigated in any one year is
largely dependent upon the rainfall and the resulting water suppty in the creek. The
irrigated area might be largely increased by multiplying the number of dams and
thus establishing a series of impounding reservoirs in the bed of the stream. As it
is, during freshets, much water must be turned aside into the beds of Berenda and Ash
sloughs in order to avoid the destruction of the dams. Such new iuapounding dams
should have staliility suflicient to resist destruction by sudden floods and freshets.
There are, also, one or two excellent reservoir sites in the mountains above Buchanan,
where large quantities of water might be stored.
The valley lands adjacent to the San Joaquin and its branches, now being irri-
gated by existing canals, approximate 120,000 acres in cereals, fruits, and alfalfa,
and the area of wild grass lands which are overflowed by the flood waters of the river
is fully dout)le this amount.
ESTIMATE OF TOTAL AREA OF LAND WHICH MIGHT BE IRRIGATED FROM
SAN JOAaUIN AND FRESNO RIVERS AND CHOWCHILLA CREEK.
In making this estimate I proceed on the assumption that the duty of water in
this region, the valley trough, is approximately 160 acres per cubic foot per second.
I assume this duty because no positive and definite information has been available as
to the exact duty of water on the diflerent irrigated areas investigated by me, but the
general consensus of opinion among canal owners, ranch owners, and canal superin-
tendents is that the above is a fair approximate average of the -duty of water.
I find from Hall's tables of flow of water in San Joaquin River, established by
gagings from 1878 to 188'1, inclusive, that the average number of cubic feet per
second for the period from November to January, inclusive, is 750, which, upon the
assumption that a cubic foot per second will irrigate 160 acres of land, would, during
this period, properl}' irrigate 120,000 acres of land if all the water flowing were avail-
able for irrigation. In the same way the average flow for the period from February
to April, inclusive, being 2,462 cubic feet per second, would serve 393,920 acres; in
the period from May to June, inclusive, the mean of about 7,458 cubic feet per
second would irrigate 1,193,280 acres, and during August to October, inclusive, tha
808 cubic feet per second, average mean flow, would irrigate 129,280 acres of land.
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Under the supposition that this water could be stored and dealt out throughout
the year as might be necessary, it would furnish 3.074 cubic feet per second, and
would, according to my assumption, irrigate fully 490,000 acres, instead of 120,0(J0
(omitting the wild grass lands, indefinite in extent) which are irrigated at the present
time. In other words, more than four times the present irrigated area might be
brought into the watered region with a corresponding increase in values and pro-
ductiveness.
As the flow here given is only the average during six years, and is greatly in
excess in some months and deficient in others, the necessit}* for ample storage is
apparent.
The gagings of Fresno River for the same years show that in the period from
November to January, inclusive, the average flow is 66 cubic feet per second, which,
with a duty of 160 acres per cubic foot per second, would serve during this period
10 560 acres. In the interval from February to April, inclusive, the average flow is
4S2 cubic feet per second, which, on the same basis, would serve 77,120 acres. From
May to June, inclusive. 127 cubic feet per second, the average flow, supposing all
the water to be available, would pro^-ide for 20.320 acres. In the period from August
to October, inclusive, the flow is given as 3 cubic feet per second, which would irri-
gate only 480 acres. In the same way. as before explained, if the entire flow of the
river, which averages 160 cubic feet per second throughout the year, could be stored
and dealt out as rec[uired it would provide for 25.600 acres, instead of the average
of 10,000 acres, or an area over two and one-half times as great as is at present
irrigated. As in the case of the San Joaquin, the necessity for ample storage is
apparent. The irrigated region might well be extended in a direction southerly
and westerly from the town of Madera.
The records of the flow of Chowchilla Creek during the years 1S78 to 1884 give
for the period from November to January, inclusive, a mean discharge of 44 cubic
feet per second, which, on our assumption, should pro^-ide for 7,040 acres during
that period. From February to April, inclusive, 456 cubic feet per second is the
mean flow, which should provide for 72,960, acres. From May to June, inclusive,
the mean flow of 118 cubic feet per second should pro^'ide for 18.880 acres, and from
August to October, inclusive. 2 cubic feet per second would provide for only 320
acres. By storing and regulating the supply as before described, about 24,640 acres
mio-ht be irrio-ated throug-hout the vear instead of 5.000 or 6.000 acres durino- a few
months of each year, as now.
At present much of the freshet water of the Chowchilla is lost to irrigation by
being turned aside into Ash and Berenda and other sloughs in order to prevent the
destruction of the dams yet remaining intact. The advantages of storage and con-
tinuous supph' in these cases seem very evident, and as the soil and topography of
these localities are peculiarly suited to irrigation the irrigable area might be largely
.increased, probably by 15,000 acres.
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Under the assumption which I have made, it is possible to increase, through
storao-e of flood waters, the irrigable lands on the streams mentioned, as follows:
Possible extension of irrigated area, under San Joaquin and Fresno rivers and Chowchilla Creek.
stream. Present
area.
Possible
area.
San Joaquin River
Acres.
120, 000
10, 000
6,000
Acres.
490, 000
25, 600
24, 640
Fresno River
Chowchilla Creek
Total 136, 000 540, 240
Of course, in this computation we have taken no account of the loss of water
from percolation into the soil, or by evaporation in storage reservoirs; but this would
be relatively small in amount.
APPROPRIATION AND DISTRIBUTION OF WATER.
The right to the use of water from streams in California may inhere in the
riparian proprietor or may be acquired by complying with the statutes of the State
for the appropriation of water. Rights to water acquired under the civil, Spanish,
or Mexican laws before California came under the control of the United States are
guaranteed and protected to the fullest extent. Appropriations of water must be for
a beneficial purpose.
The method of appropriating water as described in the statutes is as follows:
Sec. 1415. A person desiring to appropriate water must post a notice, in writing, in a conspicuous
place at the point of intended diversion, stating therein:
(1) That he claims the water there flowing to the extent of (giving the number) inches measured
under a 4-inch pressure.
(2) The purpose for which he claims it, and the jjlace of intended use.
{ 3 ) The means by which he intends to divert it, and the size of the tlume, ditch, pipe, or aqueduct
in which he intends to divert it.
A copy of the notice must, within ten days after it is posted, Vje recorded in the office of the
recorder of the coimty in which it is posted.
In order to determine the amount of water "filed on" and appropriated from
San Joaquin River, Fresno River, and Chowchilla Creek, respectively, I studied the
records of water claims filed in the offices of the count}^ recoi'ders of Fresno, Madera,
and Merced counties, first having ascertained that those were the only counties in
which water for irrigation was claimed by appropriators from these streams; and
also made diligent inquiry among irrigators and old residents interested and well
informed as to irrigation matters. I found filings on water made as far back as 1857.
These ver\^ early claims were usually for water to be used in mining and milling ores,
and were made at points in the mountainous regions around the sources of the San
Joaquin. These early records were often very indefinite both as to the location of
claims and the amount of water appropriated; but probably in the ordinary case the
water claimed was, after use, turned back into the stream. It would have been
practicalh' impossible, however, at a later date for another person to decide upon
either the validity of the claim or the locality in which it was made, owing to the
looseness of the description.
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In endeavoring- to detei'mine the amount of water appropriated on each of the
streams under consideration, seven large volumes of water claims and one volume of
the records of the board of supervisors of Fresno County had to be carefully gone
over and, as far as possible, the streams,' branches, tributaries, and claims identified.
In man}' cases forks, branches, and small tributaries were mentioned and water
claimed therefrom by persons whose names were unknown not only to the county
recorder and his deputies but to the county surveyor and his predecessors in office
and even to the ''oldest inhabitant" of the region supposed to be the locality
specified. Again, in the woixling of the claim no statement would be found as to
whether the stream on which water was claimed was a tributary of the San Joaquin
or of some other river, and since the filing of the claim the name of the stream
might have been changed once, if not oftener. The miners and irrigatoi's in the
earh' days gave fanciful and arbitrary names to streams, gulches, and valleys, which
later were changed and in time forgotten.
Another confusing feature was the fact that a great number of streams bore the
same name, as, for instance, a great favorite, Whisky Creek, and also Jackass Creek,
Bear Creek, Mill Creek, etc. Some of the streams bearing these names were tribu-
taries of the San Joaquin and others of Kings River. It was necessary to look up on
the map the section, township, and range in which the claim was located in order to
decide whether the stream named was a tributary of the San Joaqidn or of some
other river.
,
When, as was often the case, uo section, township, or range was men-
tioned, it was practically impossible to locate the claim unless some natural object
—
such as a ranch, bridge, or abandoned mine—was mentioned which happened to be
known by some person questioned by us. There were also numbers of claims on
streams which had at one time or another been tributaries of the San Joaquin, but
had since been diverted or had sunk into the sands to disappear before reaching the
main stream. It was necessary to look up these streams and ascertain by inquiry
whether any of their water, in times of flood, still reached the San Joaquin.
Many tributaries of this river on which claims were located did not appear at all
on maps of the county, and could be '"run down'' onl}^ by close inquiry among
miners, mountaineei's, sheep men, and State forest or fish commissioners who were
familiar with the ground. Some claims on Minaret Creek had eluded our closest
scrutiny, and we had about decided to pass them as not belonging to the San Joaquin
when fortunately we met a fish commissioner who knew the locality and was able to
inform us that the creek in question was quite a bold stream and an undoubted
tributary.
The ignorance of standards of measurement of flowing water, even in cases of
corporations appropriating large amounts, was very evident and often disagreeably
prominent. Square inches and square feet of water were often claimed, as well as
"cubic inches '* and ''cubic feet under a 4-inch pressure; and the powers of transla-
tion of the writer in endeavoring to interpret the real meaning of the appropriator
were often severely taxed. Again, claims to immense quantities of water, ridicu-
lously disproportionate to the means stated for diverting them, were a common
feature; and claims to "all the waters in the river" or to millions of miner's inches
were frequently encountered in the search of the records.
It was found to be practically impossible, except in the cases of the few existing
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canals, to ascertain if the water claimed had ever been used. The writer can con-
ceive of no more difficult task for the searcher of records than to trace and pass
upon the validity of almost any of the older water claims filed in these counties
during the last thirty years, naturally the result of the careless and indefinite statute
prescribing the form and method of appropriation.
In order to more clearly show the looseness and indefiniteness in claiming water,
I give herewith some extracts from the records in each of the three counties.
The following notice is an example of indefiniteness both as to quantity of water
claimed and of the locality in which it is to be taken. It will be seen also that no
mention is made of the point where the water is to be used: -
Mill Creel-, a trilnitary oftlie North Fork of tlie San Joaquin. Dated June 20, 1878.
I herelsy give notice that I claim 2 feet of the waters of Mill Creek, same to be measured under
4-inch pressure. Said water to be used for irrigation purposes. Said water to Vje diverted by means
of a ditch, to be taken out of said Mill Creek at a point about 10 yards above where the train from
Ridenhars to Hurses crosses Mill Creek.
Another of these earlier claims is as follows:
North Fori- of the San Joaquin. Bated the 8lh dan of Ode/her, 1877.
Know all men whom it may concern that I,
,
of the above-named State and county,
have this 8th day of October, 1877, appropriated and claimed all the water for 1 mile below John
Hern's mill, or to the extent of 5,000 cubic inches, measured under a 4-inch j^ressure, flowing into the
North Fork of the San Joaquin Eiver in Crane Valley, in said State and county, to be used as stock
water and for agricultural pur^ioses, to remain in its natural channel, along with the privilege of divert-
ing 1,000 cubic inches, measured under a 4-inch pressure, from said North Fork, at any point most con-
venient, within any point from one-fourth to 1 mile below John Hern's mill, in said State and county
and valley, to be conducted from said channel by ditch and flume of 3 feet wide and 2 feet deep.
Recorded 18th of October, 1877, in Book A of Water Rights Records of Fresno County, Cal.,
page 121.
Fine Gold Guleh, a trihutanj of the San .Toaquin. Dated 27th daij of April, 1878.
Notice is hereby given that we claim the waters of this stream and all its tributaries from this
point U13, to the amount of 5,000 cubic inches of water, measured under a 4-inch pressure, for mining
purposes. The original of this notice is posted on a white-oak tree on the south bank of the north
fork of the stream of water known as Fine Gold (Gulch?), about 3 miles northerly from the residence
of J, B., in Fi-esno County, Cal., and is located this 27th day of Aj^ril, A. D. 1S78.
If all the tributaries of this stream are dehnitely known in position on the map
and in the country, and we know exactly what appropriators mean by "cubic inches
of water, measured under a 4-inch pressure;" and if there are no other white-oak
trees in that vicinity; or if the white-oak tree has not been cut down, blown down
by the wind, or struck b}^ lightning; and if ''3 miles northerly from the residence of
J. B."' means exactly 3 miles in exactly a north direction; and if J. B. has not moved
away so long ago that he is forgotten, then we may regard this location as a A^er}^
exact and definite one. But otherwise it would probably be very difficult to deter-
mine the point where this appropriation was made, with a view of ascertaining
whether the water claimed was actually used. And if we could not interview the
three appropriators, aa^c ujight still be left in doubt as to the amount of water claimed.
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South branch of Kaiser Creel: Dated March 29, 1S81.
Notice of location: Xotice is hereby given that we, the undersigned persons, claim 400 mches of
the water of this creek, where this notice is posted, this creek being one of the south branches of the
Kaiser Creek. The water is to be taken out where this notice is posted and conveyed in a flume and
ditch to the side of the ridge next to Kaiser Creek, and used in hydraulic and "min." purposes, and
returned to its original channel about 2 miles below.
Dated at Kaiser Creek, Fresno County, Cal., March 29, 1881.
V. B. C. claims "The water of the San Joaquin Eiver * * * to the extent of 51,840 cubic
inches, under a 4-inch pressure."
San Joaquin River. Dated October 20, 1887.
Notice.—Notice is hereby given that we claim the waters of the San Joaciuin Eiver to the extent
of a flow of .3,456,000 cubic inches under a pressure of 4 inches; that we intend to use said water for
irrigation, navigation, domestic, and manufacturing purposes; that we intend to use said water on
the east of the San Joaquin River and on the west of the foothills of the Sierra 2vevada Mountains,
and in the counties of Fresno, Pierced, and Stanislaus; that the course of the canal will be easterly
and northerly; that we intend to construct a canal of sufficient size and capacity, to be not less than
60 feet -fl-ide on the bottom, nor less than 75 feet wide on the top, and to be 7 feet deep, reckoning from
the grade to the top of the embankment. (The point of diversion of said water is on the right or east
bank of the San Joaquin Eiver. at or near the end of a large slough, at or near where this notice is posted.
)
Fresno County, October 29, 1887.
Eecorded November 4, 1887, in Book B of Water Rights Records of Fresno County, Cal., pages
50-51.
A. B. and J. B. claimed " oQO inches, miner's mea.surement. under a 1-inch pres-
sure, or all of the waters of this Willow or Xorth Fork Creek. * * * The point
at which we take the Avaters of said stream for the purposes aforesaid is about 20 feet
in a .southeasterly direction from a certain yellow-pine tree marked B. D.. on the
west bank of .said stream, and on which this notice is posted, and about 14 feet in an
easterly direction from a certain white live-oak tree, also marked B. D. . on the west bank
of said stream.'' * * It is hoped that these trees are not situated in the forest,
and that they still remain standing, although probabl_v the "B. D.'s" are now illegible.
Fifteen miners claim 250 feet of the water under a 1-inch pressiu'e from the south
branch of the South Fork of the San Joaquin. Probably they knew what the}' meant
by 250 feet of water under a 1-inch pressure. But it is very doubtful if H. X. B.
did know exactly what he meant by claiming "l square feet of the water of Whisky
Creek, measured under a 1-inch pressure.''
On the Chowchilla Creek, 1,000 and 20,000 cubic inches, measured under a 1-inch
pressure, are claimed.
The K. C. A., and J. P. and W. M. propose to take out 5,000 miner's inches,
imder a 1-iuch pressure, from the San Joaquin River, or 100 feet of water: but to
make sure that they can transport this quantity, they propose to make a canal 150
feet wide and 6 feet deep, which, even with a A'elocity of 1 foot a second, would
transport 900 cubic feet of water per second—a large river in itself.
M. J. B. and R. B. propose to take 5.0i!>0 miner's inches of water from the San
Joaquin River and transport it in a ditch 2 feet on the bottom. 1 feet on to'p, and 3
deep, with a grade of 16 feet to the mile. As the area of cross section of the ditch
through which this 100 cubic feet of water per second must pass is only 9 square feet,
the water must have a velocity of more than 11 feet a second, and therefore M. J. B.
and R. B. should carefully line their ditch with cast iron, in order that it ma}' not be
washed away at the hrst rush.
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These notices, taken at random from nearly ttOO on record, illustrate the discrep-
ancies which arise in the practice of hydraulics, as-well as the uncertainties of appro-
priations under the existing prescriptions in the statutes.
SUMMARY.
The number of claims of water from the San Joaquin and its branches is 316. not
including those from Fresno River and Chowchilla Creek.
"All water Hewing in the San Joaquin Rivei-"' is claimed in so many words l)y
diti'erent persons six times, in addition to a total of 161.791 cubic feet, omitting all
reappropriations. "All the flow" in many of the branches and forks of the San
Joaquin was claimed over and over again; as, for example. Big Sandy, Whisky
Creek, and Stevenson Creek.
The greatest flood flow, for even a short time, of the San Joaquin River, according
to gagings during eight and one-half years by William Hammond Hall and J. B.
Lippincott, is 59,800 cubic feet per second, and therefore the claims of water above
given are nearlv eight times the greatest flood flow of the river diiring this eight and
one-half vears specifled, and are 172 times the average flow per second, 2,6<s0 cubic
feet, during the period mentioned. Of course, we must add to this total the sixfold
claim of "all water of the river.'" As the water of the San Joaquin is not in the
condition of an elastic vapor, one experiences great difiiculty in understanding how
all these claims could be satisfied.
On Fresno River and its tril;)utaries .50 claims of water have been made. Besides
670.799 miner's inches, or 13,416 cubic feet per second, filed on, "all the water of
Fresno River" was in addition claimed once. In five instances the quantity was not
mentioned, and might have been anything from 1 miner's inch to the entire stream;
and in another instance "enough water" was claimed, and only specified by the
dimensions of the flume, namely, a flume 30 feet wide. 4 feet deep, and having a fall
of 5 feet per mile, evidentl}- carrying a generous quantity of water, which would
have left comparatively little to other appropriators, even in flood season.
The waters of Coarse Gold Gulch, one of the tributaries of the Fresno River,
were separately claimed three times over, in addition to 2, .500 miner's inches, or 50
cul)ic feet per second. This being a small stream, dry at certain seasons of the year,
the writer believes that some of the clairnants must occasionally be disappointed.
Hall's record for the greatest mean rate of monthly discharge of Fresno River,
during six years' obsei'vation, gives 1.632 cubic feet per second, and therefore the
quantity of water claimed, in addition to "all the water of the river," is eight times
this greatest mean flow per second, and is eighty times its mean yearly discharge,
160 cubic feet per second.
For the waters of Chowchilla Creek li claims have been made, aggregating
31,008 cubic feet per second, plus two claims for (Quantities not given. The gagings of
Chowchilla by William Hammond Hall during the six consecutive years before speci-
fied gave the greatest flood water of this stream during that period as 10.770 culjic feet
per second. Therefore, on this stream three times the amount of its greatest recorded
flood flow per second has been claimed, or 204 times the annual uniform flow of the
creek, which was 152 cubic feet per second.
Of the total number of claims to ^vater from the San Joaquin and its branches,
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omitting those from Fresno River and Chowchilla Creek, at least 115 of the total
luimber (316) are so indefinitely described as to the point of appropriation or diver-
sion that it would be exceedingly diflicult. if not impossible, to determine that point.
None refer to section, township, or range of the Government survey, and we find
them usually oriented by means of natural objects, as trees, bowlders, ranch houses,
etc.. which may have disappeared, been destroyed, or have chang-ed owners.
Of the total number of claims to water from Fresno Eiver and its branches,
namely, 50, 21 are indefinite, as before described in the case of San Joaquin Eiver,
and for similar reasons.
Of the lo claims, to water from Chowcnilla Creek. 3 are very defective, 2 being
practically unrecognizable as to locality.
Besides those just mentioned, there were locations on 11 streams or lakes which
I found impossible to identify. The claims amounted to 1.52.750 miners inches,
besides two quantities not given, and one claim to " all the water of Kelloggs Creek."
After diligent and long-continued search in every cpiarter holding out any promise
of information—and how careful that search was has already been indicated in
describing our methods—the identification of these claims and streams was of neces-
sity abandoned.
All the canal and irrigation companies taking water from San Joaquin Kiver.
Fresno River, or Chowchilla Creek, with probably the exception of the San Joaquin
and Kings River Canal and Irrigation Company, claim vested riparian rights. Also,
numerous individuals, riparian to one or more of these streams, make similar claims.
None of these, so far as the writer could ascertain, has been adjudicated; and in
consequence it is practically impossible to state their exact amount.
The following table sums up the claims on San Joaquin Eiver and its tributaries
so far as they are for definite amounts:
Defimte claims to vxder from San Joaquin River and tributaries.
Xame of stream.
Main San Joaquin River
North Fork
Little North Fork
First North Fork
South Fork
Chowchilla Creek
Chiquita River
Fine Gold Gulch
Fresno Slough
Whisky Creek
Sand Creek (probably more than one
Big Creek
Segiuna Creek
Kaiser Creek
Little Dry Creek
Stevenson Creek
Pitman Creek
\Vinchell Gulch
Number
of claims.
Amount
claimed.
70
67
6
4
4
I
12
I
12
12
1
20
9
9
2
16
1
Inches.
2S, 244. 420
4, 4.32. 706
41.000
18,000
13. 932
2, .550. 400
83. 700
38, 800
3, .5.50
10. 900
15, 000
2.52, 775
360
17,700
1, .500
159, 440
12,500
1,000
Name of stream.
Kinsman Creek
^Minaret Creek
Slick Rock Creek
Deer Creek
Ross Creek
Mill Creek
First Clipper Mill Creek
Second Clipper Mill Creek...
Kings Creek
Jackass Creek
Bear Creek
North Branch Creek
Rock Creek
Quaking Aspen Creek
Sockanew Creek
Fresno River and tributaries
Total
Number
of claims.
315
Amount
claimed.
Inches.
12
3,300
500
1,000
1,000
4,000
6, .500
5,000
1,000
100
800
300
400
200
, 100
649, .576
36, .571, 471
Note.—It was found impossible to make exact groupings of streams, but those given are approximately correct.
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EVOLUTION OF WATER LAWS IN CALIFORNIA.
As stated before, the history of irrigation in California began, from a legal stand-
point, with the coming of the gold seekers in 1818. Previous to that time the mis-
sion fathers had cultivated their vine3'ai-ds and orchards, using aqueducts and small
systems of artificial ii'rigation modeled on the method of Mexico and Spain ; but very
little water had actually been used and no occasion for dispute or necessity for local
laws had arisen.
But with the coming of the miners and the location of their mining claims water
for their worlving became an imperative necessity, and often the water acquired had
to be conveyed by means of ditches and liumes. The necessity for laws to regulate
these appropriations of water was evident. Each locality adopted its own simple
rules, based on common sense and justice, and, as before stated, those of the ditfer-
ent mining districts, however widely separated, were practically identical. The
lands being a part of the pul)lic domain of the United States, the first appropriator
was held to have, within certain well-defined limits, a better right than others to the
claim he had taken up. and this rule was also applied to the water necessarv to the
working of the clauu. The first appropriator of water to be conveyed to a locality
for mining or other beneficial purposes was recognized as having, to the extent of
actual use. the better right. The doctrine of the common law respecting the rights
of riparian owners was not considered applicable, or, at most, only in a very slight
degree, to the conditions of miners.
In 1851 the State legislature of California enacted a law sanctioning the "'mining
customs"' when not in confiict with the constitution and laws of the State. This
enactment was based upon a isew principle governing the rights to water in the
United States, the principle of priority of appropriation or of the first appropriator
being first in right.
But in 18.5U the legislature had adopted the common law of England when not in
confiict with the Constitution of the United States or the constitution of California.
Thus there were established in the State two distinct systems or rules of law govern-
ing the use of water, one having its foundation in the equal right of all riparian
owners to the fiow of the stream, without material diminution in quantit}' or altei-a-
tion in quality, regardless of any priority, and the other having for its basis the law
of priority of appropriation and use, Avithout any ownership of the soil being nec-
essarj^, and without any obligation on the part of the owners to turn the water thus
diverted back into the natural course of the stream.
The law of riparian rights. l)roaght over from England, a nonirrigating country,
and embodied in our common law, lias been greatly modified in its application. The
right of the riparian owner to have the waters of the stream fiow past his lands
"unpolluted and undiminished in volume" has ])een encroached upon by the wcessity
of other riparian owners to use water for irrigation; and the questit)n. Shall irrigation
be considered an artificial or a natural use of water s has been answered by the courts.
The courts hold that the circumstances of the case should decide the question. In a
country where irrigation is a necessity, as in California, irrigation is a natural and
reasonable use of water; and riparian owners are entitled to use the waters flowing
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past their lands for that purpose within reasonable limits. Rights acquired under
the civil, Spanish, and Mexican laws before California was transferred to the United
States were also by treaty and statute fully protected.
STATUTORY LAWS RELATING TO WATER RIGHTS.
On the 1st of January, 1873, the civil code of California went into effect. Among
its provisions are the following for the acquisition of water rights:
Sec. 1410. The right to the use of running water flowing in a river or stream or clown a canyon
or ravine may be acquired by appropriation.
Sec. 1411. The appropriation must be for some useful or beneficial purpose, and when the
appropriator or his successor in interest ceases to use it for such a purpose the right ceases.
* ***** *
Sec. 1414. As between appropriators the one first m time is the first in right.
Sec. 141.5. A. person desiring to appropriate water must post a notice in writing in a conspicuous
place at the point of intended diversion, stating therein:
(1) That he claims the water there flowing to the extent of (giving the number) inches, measured
under a four-inch pressure.
(2) The purpose for which he claims it. and the place of intended use.
(3) The means by which he intends to divert it, and the size of the flume, ditch, pipe, or aqueduct
in which he intends to divert it.
A copy of the notice must, within ten days after it is posted, be recorded in the office of the
recorder of the county in which it is posted.
It will be observed that the particular form of notice is not prescribed. The
courts haA'e decided that the notice need merely be sufficient to give any intelligent
man proper warning, and its language must be liberally construed.
Due diligence in diverting the water and completing the works after the posting
of the notice is required by law, and neglect to comply with this regulation brings
forfeiture as against a subsequent claimant who has complied with the law.
RIGHTS OF RIPARIAN PROPRIETORS.
In the civil code it was provided, by section 1122. that "The rights of riparian
proxDrietors are not affected by the provisions of this title.'' This section was repealed
by the legislattire in 18S7, with a proviso. Sections 1 and 2 of the repealing act read,
in part, as follows:
Sec. 1. Section 1422 (describing") is hereby repealed; provided that the repeal of this section shall
not in any way interfere with any rights already vested.
Sec 2. This act shall take effect from and after its passage.
Although this repealing statute seemed to be. at the time of its passage, positive
and definite in its intention to absolutely abolish the riparian law, yet it has been held
bv the courts to in no wise affect the riparian rights of private lands, and to apply
only to the public lands and their waters belonging to the United States.
AVitli the exception of the act repealing the law of riparian rights, the statutory"
enactments previoush' given simply embod}' the principles and practice m che matter
of water rights previously recognized in the State.
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THE WRIGHT DISTRICT LAW.
In 18S7 the now famous '"Wright hi\v," so caUed, was enacted. It was entitUxl
"An act to proA'ide for the org-anizatiun and g'overnnient of irrigation districts and
to provide for the acquisition of water and other property, and for the distribution
of water thereb}' for irrigation purposes."
Its passage grew out of a desire to end the interniinaljle litigation arising between
the appropriators of water for beneticial purposes, on the one hand, and the ripai'ian
owners, holding rights acquired before the repeal of the riparian law. as before
explained, on the other. This litigation had threatened the life of irrigation in Cali-
fornia, and it was generally felt that a decisive step must be taken in the right
direction.
This law provides for and authorizes the formation of public corporations called
"irrigation districts."
Section 1 provides that 50. or a majoritv of the holders of title to lands suscepti-
ble of irrigation from a common source and by the same system of works, may organ-
ize an irrigation district under the provisions of this act.
Section '2 provides the manner in which the district shall be organized, namely,
by petition to the Itoard of supervisors and the filing of a sufficient bond in double
the amount of the probal)le cost of organizing the district. The board of supervisors
may exclude from the proposed district any lands which will not be benetited by its
formation. The matter shall then be voted on by the people at an election held for
that purpose and conducted as nearly as practicable in accordance with the general
laws of the State. A two-thirds vote in favor of the formation of the district is
necessary to authorize it.
Sections 3 to 11. inclusive, relate to the election of officers and their duties.
Section 12 confers authority upon the board of directors of the district to acquire—
by purchase or condemnation, or other legal means, all rights and water rights and other property
necessary. * * * In case of purchase, the bonds of the district hereinafter provided for may be
used at their par value in payment, and in case of condemnation the board shall proceed in the name
of the district according to the laws of the State provideii in such cases. The use of water required in
any irrigation district, together with the right of way for canals and ditches, sites for reservoirs, and
all other pro^jerty is hereby declared to be a public use.
Section 13 provides that the leg-al title to all property acqi;ired under this act
shall immediately vest in such irrigation district, and shall l)e held by such district
in trust.
Section 1.5 provides for the issuance of Ijonds to raise money for construction,
proA'ides for special elections on the cpiestion, for the method of payment of the bonds,
and for special assessments when the sale of the bonds fails to furnish sufficient money
to complete the work.
Section 17 provides that the bonds and their interest shall be paid by means of
an annual assessment upon the real property of the district, such assessment to be a
preferred lien.
Section 31 provides for the payment and redemption of the bonds.
Sections 35 and 36 provide for bids for the construction of the irrigation works
and for the payment of said work.
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Section 43 provides for the apportionment of water pro rata in case of deticiency.
Section 45 speciall}" provides that the navigation shall not be impaired by the
operation of this act, nor shall any vested rights already existing in water used for
mining purposes be disturbed.
Section 46 provides that none of the provisions of this act shall repeal or in any
"wise modif}^ the provisions of any other act relating to the subject of irrigation or
water commissioners; nor shall any private property be taken or injured without
compensation.
A number of supplementary acts have been passed since the enactment of the
law, modifying or strengthening- certain portions of the act.
This law has been repeatedly attacked in the courts of the State, and at every
assailable point, but has, without exception, been held to be constitutional by the
supreme court of the State. It has also been carried into the United States courts,
and although declared unconstitutional in a decision by United States Circuit Judge
E. M. Eoss. was subsequently upheld by the Supreme Coui't of the United States on
the points involved.
A large number of irrigation districts have been organized in the State, and
many of them, particularly in southern California and in Kern and Tulare counties,
have been successful; but others have been at least financial failures. It would seem
to the writer that the lack of success in these instances was not due to defects in the
law, nor to the difficult engineering problems involved, but to bad financial and
executive management. In some instances where districts have been organized and
bonds issued, interest is long overdue and irrigation works have not been as yet con-
structed, or at least completed. The farmers in the district are assessed when no
benefits are immediately derived. Default in payment of interest and expenses has
resulted, and the financial state of the irrigation districts is in a chaotic condition.
Such outcome, as the writer believes, is much to be regretted, as. with skillful man-
agement, under naturally favorable circumstances, the irrigation-district system
ought always to be successful. It involves the idea of local self-government, con-
trol, and taxation, and disposition of the taxes received, and. further, retains for the
use and benefit of the farmers in the immediate localitj' the waters which otherwise
might be diverted to remote districts.
LITIGATION OVilR WATER RIGHTS ON SAN JOAaUIN AND FRESNO RIVERS
AND CHOWCHILLA CREEK.
IN THE SUPERIOR COURT OF FRESNO COUNTY.
As compared with other rivers in the State, there has been very little litigation
growing out of disputes over water rights in these rivers; and the cases that have
occurred are scattered over a number of years. In many of the cases the disputes
arose over a construction of the rights of riparian owners, as opposed to those of
appropriators. No adjudication of the water rights of an\" of the canal or irrigation
companies taking water from any one of these streams has been had.
The first case of anv interest is that of ^Vm. Howard et al. v. John G. Stitt, No.
622, Fresno County. The complaint recites that Fresno River flows over and through
a certain section, township, and range; and that for many years previous!}' the
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gTantor of plaintiffs appropriated for irrigation purposes the waters of said river to
the amount of 17,800 inches, and that said water has since been used to irrigate the
lands of plaintiffs and others. This claim is based on prior appropi'iation, and also
on riparian rights. The specific complaint against defendant is that he is building a
canal to take water from the river above the point of diversion of plaintiff's, and will
thereby reduce or entirely cut off their supply, and an injunction is prayed for.
Although this action was begun some seventeen years ago, subsequent proceedings
have not been taken, and the action still remains in the lower court.
In 1889 an action was brought to establish the validity of the organization of
the iNIadera irrigation district and of its bonds. The right to appropriate water
from the river is not questioned—only the legality of the district organization. The
principal opponents of the district were riparian owners, such as Miller & Lux,
George D. Bliss, the California Pastoral and Agricultural Company, the Sierra Vista
Vineyard Company, and others. The action was decided b}- the local court in favor
of the district. An appeal was taken to the supreme court of the State. The dis-
trict, however, while the matter was pending in the supreme court, confessed error,
and the order of the trial court was thereupon reversed.
The case of Chapin v. AUiert Brown et al.. No. -1272, brings in the matter of
conflict between riparian rights and rights by appropriation. Plaintiff' averred that
Whisky Creek flowed over and through his lands, and that he used the waters of
said creek for irrigation and domestic })urposes. This complaint clearly set up
riparian rights. The plaintift' complained that defendants intended to divert the
waters of said creek b}* means of a dam to be ])uilt above plaintiff's land, by reason
of which plaintiff'^s water would be cut off' or reduced greatly in amount, and he
prayed for an injunction. Defendants answei'ed that they also owned certain lands
bordering on said stream, and moreover, that they had appropriated cei'tain waters
of said creek pursuant to law, and had prosecuted diligently the construction of irri-
gation works, thus making their claim both on riparian rights and appropriation and
use. In this case the law of riparian rights was upheld by the trial court. The
defendants having been unalile to show that the water they proposed to divert was
to be used on riparian lands, judgment was entered in favor of the plaintiff'. An
appeal was taken to the supreme court, which reversed the judgment and remanded
the cause for a new trial. The remittitur was filed in 1S91. No further action has
been taken since then. This case is a good illustration of the conffict arising
between existing riparian rights and rights by appropriation and use.
The case of Jesse B. Ross James Lawson (No. 1821), brought in 1891, involved
the question of priority of right l\v appropriation. Plaintiff claimed all the waters
of Sockanew Creek by appropriation and use; defendant claimed 60 inches of said
water by appropriation tuid use for five years before the commencement of the suit.
Judgment was rendered for the defendant.
In 1891 Miller & Lux, a corporation, brought a suit against the Fresno Flume
and Irrigation Company (No. 8382), praying for an injunction to prevent defendants
from diverting the waters of Mill Creek and its tributaries. Plaintiff' a\ erred that it
owned land in the counties of Fresno and Madera, aggregating some 186,700 acres,
situated along and bordering on San Joaquin River, and certain sloughs adjacent
thereto, and claimed the waters of said streams necessary for the irrigation and cul-
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tivation of said lands by virtue of riparian ownership and usage for twenty years.
They stated that defendants proposed to dam Stevenson Creek and Mill Creek, and to
divert the waters of said streams from their natural channels, thus preventing them
from flowing into Sau Joaquin River, as they naturally would do. at a point above
the land of plaintiff. This suit involved questions of the right of appropriators to
take from a stream flowing past riparian lands, by interfering with any tributary
flowing into the stream above the land of the riparian owner. Other minor questions
were also involved. The case has not come to trial, the defendants having as yet not
filed an answer.
In March. 1899. Miller & Lux. a corporation, and the San Joac|uin and Kings
River Canal and Iri"igation Company, filed a complaint against the Enterprise Canal
and Land Company et al. (Xo. 8636). claiming that ^Miller & Lux were the owners of
certain tracts of land bordering on San Joaquin River and its branches, and that they
had owned said lands for twenty years past, and that said lands were irrigated and
cultivated by means of the waters of said stream. They set up. then, claim as rij^arian
ownei's. To make this claim more decided they went further, and stated that a great
part of these lands (being in fact the wild grass lands) had been overflowed yearly
by the flood waters of said stream, thus being rendered exceedingly fertile without
need of artificial irrigation. That under their claim and right as riparian owners and
appropriators, plaintiffs had constructed and used numerous canals and branches
leading out of said river. The Sau Joaquin and Kings River Canal and Irrigation
Company also claimed right to waters taken out of said river in its canal system, by
appropriation and usage for twenty-five years jDast. Plaintiffs claimed that their
canals could be easily supplied only by water from San Joaquin River, and that the
lands irrigated thereby could be irrigated only from that stream, and claimed the
right, by appropriation and usage, to take from said stream 3.350 cubic feet per
second of the water there flowing, and claimed that defendants had no right to take
any water from the river until plaintifl's' claim had been satisfied. Then returning to
its claim as a riparian owner, to have certain lands overflowed by the flood waters of
the stream, plaintiffs denied the right of defendants to diminish the flow of the river
by the diversion of water, thus preventing this flooding which was beneficial to
plaintiffs" lands, and which occurred 3'early if the stream was allowed to take its
natural flow of water past and over plaintiff's' lands. Having thus set up their rights,
plaintiffs stated that some time during the year 1898 the defendant Enterprise Canal
and Land Company, constructed a large canal or ditch above the lands of plaintiff's
for the purpose of taking water from San Joaquin River, and known as the Enter-
prise Canal and Land Company's Canal, and that in March. 1899. the defendant
actually diverted through said ditch a part of the flow of San Joaquin River, which
water rightfullv belonged to plaintiffs: and. farther, that the water thus taken was to
be used in the irrigation of lands not riparian to San Joaquin River. Plaintiff's
prayed for an injunction staying defendant from taking said water.
In answer to this lengthy complaint the defendant Enterprise Canal and Laud
Company, except through a general denial of all the allegations of the complaint, did
not deny the riparian rights of the plaintiff's to a reasonable use of the waters of San
Joaquin River, but principally based its claim upon the right of outside parties to
appropriate water of a stream not covered by claims of other companies or indi-
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viduals. And here it raised a question of fact, denying that the plaintilTs, Miller &
Lux, and the San Joaquin and Kings River Canal and Irrigation Company, had at
any times diverted or used 3,000 cubic feet of water per second from said river, or
an}^ amount in excess of 480 cubic feet of water per second, and denied the right of
plaiutifl's to divert more than i80 cubic feet of water per second; and further alleged
that there was at all times flowing in San Joaquin River water greatly in excess of
this amount, and sufficient to enable both plaintifl's and defendant to take out all the
water rightfully belonging to them. It admitted that it did consti^uct said ditch or
canal, and did divert water through it, but declared that it had a right to do so, there
being in the river water in excess of the amount rightfully belonging to plaintifl's.
Of course the question of the amount of water rightfully to be claimed by either
party was largely to be answered by evidence. The plaintiff s, as prior appropriators,
were of course entitled to the full amount of water they bad claimed and actually
used; but if there had been water in excess of this amount it would seem that a later
appropriator would have the right to take that excess. But there, again, the
riparian rights of the plaintiff's came in and complicated the matter. Would the
taking out, through a canal above the lands of the plaintiff's, of these waters, have
so diminished the stream as to interfere with plaintiff's' riparian rights? This would
also seem to be a question to be answered by the evidence. But the matter of the
construction of the law came in on their claim to have their lands flooded yearlj- by
the surplus water of the river, without interference by other parties; and it was this
claim that the defendant most strongly contested.
It further asserted that plaintifl's, as canal owners and irrigation companies, had
no right to engage in farming and cultivation of the soil, using thereon the waters
taken from the San Joaquin through their canals. It further averred that the dam
of the San Joaquin and Kings River Canal and Irrigation Company between the mouth
of San Joaquin River and Sycamore Point was a nuisance, and obstructed navigation.
Defendant claimed the right to divert 500,000 cubic inches of water, measured under
a i-inch pressure, and also to receive into its canal or ditch all the overflow water of
the San Joaquin claimed by the plaintifl's as riparian to their lands. As will be seen,
this was a very important suit, embracing a large number of perplexing questions;
vet, withdrawing the case from its side issues, it resolved itself into a conflict between
certain riparian proprietors protesting against any diminution of the stream on which
their lands were situated, and claiming also as appropriators and actual users of the
water, and another appropriator who claimed the right to construct a canal and
take water from the stream at a point above the lands of the riparian owners, said
water to be used for the irrigation and reclamation of lands which probably could not
be otherwise irrigated, but which were not riparian lands. The riparian owners and
first appropriators claimed that their necessities and rights cover the normal flow of
the stream. The second appropriators claimed that they did not. The riparian
owners and appropriators claimed that the overflowing of their lands by the flood
waters of the stream was a part of their riparian rights. The second appropriator
claimed his right to divert all this flood water into his ditch, to be carried on to certain
other lands, there to be used for irrigation. Another defendant sued herein, Jefler-
son James, set up a similar defense, but in addition claimed riparian rights on
Fresno Slough, a natural water course flowing into the San Joaquin. A complaint
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in intervention was also filed by one ]Mowrey, claiming riparian rights on the San
Joaquin, through Fresno Slough and other branches, declaring that if the overflow
waters of the San Joaqviin were diverted into the ditch of the Enterprise Canal and
Land Company his lands would suffer thereby', through not being annually over-
flowed; and further, that any diversion of water from the San Joaquin b\' defendant
would so reduce the flow of the river as to deprive intervenor of water to which he
was entitled for the irrigation of his land. This very important suit came up for
trial and was submitted on briefs April 10, 1900. The court rendered its decision
August 1, 1900, the substance of which is as follows:
In an action where the plaintiff claims that his rights have been or are likely to be invaded by
some unlawful act on the part of defendants it is first necessary for the plaintiff to show that he has
the right which he claims to have, and that by the unlawful act of the defendant he has been or is
likely to be deprived of those rights. The evidence shows that the plaintiff, the San Joaquin and
Kings River Canal and Irrigation Companj', has been diverting water from San Joaquin River by
means of a dam thrown across the river. The question, then, presented is, Can anybody ever acquire
any right to divert water by means of a dam or otherwise out of a navigable stream? It is recognized
as a fundamental principle that no one has the right to do anything which will in any way destroy
the navigability of any stream. It is my opinion that said company has not acquired any right, by
prescription or otherwise, to divert any water from San Joaquin River, and that, having no right, it can
not ask the court to prevent some one else from interfering with that which it never possessed, to wit,
the right to divert Avater from San Joaquin River. It is contended by the plaintiff that this question
can not be raised in an issue between private parties. It is not an issue raised between the parties in
this action, but it is the failure of proof on the part of the plaintiff, said company, to show that its
rights have been or are likely to be invaded by defendant in this action, as it has failed to show that
it ever had the right to appropriate water from San Joaquin River. The act of the plaintiff, said
company, being unlawful from its inception, it can not found a right on an unlawful act, and I am
of the opinion that the plaintiff, the San Joaquin and Kings River Canal and Irrigation Company,
is not entitled to recover in this action for any acts complained of on the part of defendants. The
plaintiff. Miller & Lux, a corporation, also complains of the defendant in this action for divei'ting and
threatening to divert the water from San Joaquin River at a point above its lands, which it claims are
riparian to said river. The evidence and the stipulation of the parties show that Miller & Lux have
large bodies of land which are rij^arian to said river; and the evidence shows that the defendants
have diverted and intend to divert the waters of said river at a point above said land. The defendants
claim that the lands of James, one of the defendants, are riparian to the said river, and are above the
lands of Miller & Lux, and that the defendants, therefore, have the right to divert sufficient water to
irrigate their riparian lands. The evidence shows that the lands claimed to be riparian lie on what is
known as Fresno Slough, which is claimed by defendants to be a part of the San Joaquin River; but
the evidence shows that it is no part of said river; that it is a channel made from the overflow from
Kings River during the flood times, and that none of the lands of defendant James are riparian to
the San Joaquin River. It follows, then, that the contention of the defendant must fail on that point.
The evidence in this case is insufficient to enable me to say at what stage of the water the defendants
may divert water from the river without injury to stiller & Lux. When there is an invasion of any
right the presumption of law is that an injury has been done, and it devolves upon the defendant to
show that by the acts complained of plaintiff has not suffered and will not suffer any injury. In this
case there is no question but that the diversion of water from San Joaquin River by defendants has
done injmy, and it follows that the defendants in this action must show that no injury can accrue to the
l^laintiffs, IMiller & Lux, or to the intervenor, J. J. Mowrey. The defendants having failed to establish
that fact, I am of the opinion that Miller & Lux are entitled to a judgment of a perpetual injunction
against the defendants in this case; and this applies also to the intervenor, !Mowrey, and to the San
Joaquin and Kings River Canal and Irrigation Company, in so far as its rights as a riparian owner are
concerned in this action. It is therefore ordered that judgment in this case be entered
—
(1) That the plaintiff, the San Joaquin and Kings River Canal and Irrigation Company, take
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nothing by its action in so far as its claim of riglit l)y reason of diversion of water from San Joaquin
River is concerned ; and
(2) That judgment in favor of Miller & Lux, and intervenor Mowrey, be entered against
defendants, enjoining them from diverting any water out of the San Joaquin River; and
(3) That judgment be entered in fa^•or of the San Joaquin and Kings River Canal and Irrigation
Company, in so far as its right as a riparian owner in this action is concerned, enjoining each and all
of the defendants from diverting any -water out of San Joaquin River.
(4) That each party pay its own costs incurred herein.
An act of Congress of the ^^ear 1890 makes it unlawful to build any dam or weir,
or any other structure which shall interfere with navigation, across or in a navigable
river unless the permission of the Secretar}' of War be first obtained. The plaintifi'
in this case, the San Joaquin and Kings River Canal and Irrigation Company, did
construct a weir across San Joaquin River just below Fresno Slough in the year 1898,
and although this weir has a falling section at one end designed to permit the passage
of vessels up and down stream, still the company failed to establish to the satisfac-
tion of the court that this new dam, or possibly the old one which was in use pre-
viousl}^ and which also had a falling section, was not an interference with navigation
and a public nuisance. The point made b}' Judge Webb in this connection is that a
right and a claim can not be founded on a wrong, and therefore the company claiming
the right to divert water by means of this illegally constructed dam had no right to
complain of injury by reason of diversion of defendants. It woidd seem that the
court decided that no one has the right to divert water from an}- navigable stream
by means of a dam or weir which would interfere with navigation. This point in
the decision covers broad ground. The riparian rights of the company, and also of
Miller & Lux, were apparently sustained and protected. The course is still left open
to the enjoined defendants to bring suit against the company and Miller & Lux to
determine the extent of their riparian rights, and thereby to ascertain if sufficient
water is not left in the river for the filling of the James Canal.
In March, 1900, Miller & Lux and the San Joaquin and Kings River Canal and
Irrigation Company filed a complaint against Agnes Borland, setting forth grounds
of complaint similar to those in the last suit mentioned (No. 8636), except that the
dam and a pumping plant are alleged to have been erected on Fresno Slough, a tribu-
tary of the San Joaquin. The questions involved are very similar to those in the
case last mentioned. Tlie number of the case is 9004, Fresno County. At the time
of submitting this report the defendant had not answered in this complaint.
Case No. 7969, September, 1897, William Lowry brought suit against the San
Joaquin and Kings River Canal and Irrigation Compan}^ for damages to a crop of
grain belonging to plaintifi', caused, as alleged, by submerging it by the waters
backed up by defendants' dam across the San Joaquin. The pleadings do not dis-
close any questions of water rights or irrigation, but in the trial the proofs were
largely in that direction. Judgment was rendered for plaintifi' for $20,000 damages.
An appeal was taken and the case is now in the supreme court.
IN THE SUPERIOR COURT OF MADERA COUNTY.
Madera Count}' was formed from a portion of Fresno County in 1892, and con-
sequently the amount of litigation growing out of water claims on the San Joaquin
and its tributaries, as conducted in this county, is comparatively small.
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An important case, which at the time my search was made had not yet been
tried, is that of the Madera Canal and Irrigation Company v. Miller & Lux, the San
Joaquin and Kings River Canal and Irrigation Company, and certain individuals.
Plaintiff claimed right to use of aU waters flowing in Fresno River, and in certain
branches and tributaries the waters of which have been diverted into the channel of
Fresno River, b}" right of prior appropriation and use, said appropriation and use
dating back over a period of twenty years. Plaintiff also claims riparian rights on
Fresno River. Plaintiff states that for some ten years last past it has concentrated
said waters thus claimed at a point in the bed of Fresno River above a certain dry
channel or waterway known as Cottonwood Creek, and that said waters have been
permitted to flow past said diy channel and on down to the lands irrigated by plain-
tifl', the bed of Cottonwood Creek being higher than that of Fresno River. The
complaint then charges defendants with lowering the bed of Cottonwood Creek and
with removing plaintiff's dam therefrom, in order to divert into the creek a certain
portion of the waters of Fresno River flowing past that point. The complaint prays
for an injunction preventing this diversion on the part of the defendants and also
asks to be adjudged the owner of, and entitled to the use of. all the waters flowing
in the bed of Fresno River. An amendment to the complaint has been filed, setting
up the further ground that Cottonwood Creek is a false and unnatural water course
and slough. The defendants answer that Cottonwood Creek is a natural water
course, and further, that Miller & Lux have riparian rights thereon. They allege
that at certain times of the year (probably during floods) a certain amount of water
flows from Fresno River into and down said Cottonwood Creek; and they admit
that dui'ing the year 1S99, desiring to divert a certain jDortion of the waters of
said creek and of said river for the purpose of irrigation, they did enter upon said
creek, and did propose to divert said water, and posted a notice to that effect at the
intersection of Fresno River and Cottonwood Creek, claiming 25,000 miner's inches;
and admit that they did commence to enlarge and improve the channel of Cotton-
wood Creek. They deny that they intended to divert any water from Fresno River
which plaintift' has any right to use. and promise that, if permitted to go on with
their work, they will iiot divert any water to which plaintiff' is entitled, but merely
ask permission to appropriate water in excess of the amount rightfully belonging to
plaintiff'. Miller & Lux filed a cross complaint against plaintiff', claiming right of
way over and along Cottonwood Creek, and the right to construct a canal along said
right of way, and ' charge that subsequent to its acquirement the plaintiff". Madera
Canal and Irrigation Company, entered upon Cottonwood Creek and constructed a
dam therein, thus preventing defendants. Miller & Lux, from obtaining any water
from Fresno River, and pray that plaintiff' be enjoined from entering on said right
of way or constructing any such dam. The Madera Canal and Irrigation Company
answered the cross complaint, reiterating its denial that Cottonwood Creek is a
natural water course, and declaring that the dam built bv it across its mouth was
made only in order to restore a portion of its works which had been destroyed by
defendants. A number of amendments to the complaints and answers have since
been filed by each side. The California Pastoral and Agricultural Company inter-
vened in this suit, and claims that it has riparian rights along the lower portion of
the Fresno River, and that it claims the natural flow of the river in that localitj^ for
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irrio-ation of its lands and the waterino- of its stock. It also claims that this diversion
of the water by Miller & Lux would infringe upon its right and prevent this irriga-
tion and watering of the stock. It therefore pram's for an injunction, preventing
Miller & Lux from making such diversion. The case has not as yet come to trial.
Here, as mav be seen, all parties claim riparian rights, and rights also by appropria-
tion. The question at issue w^ould seem to be whether Miller & Lux, by enlarging
and lowerino- the channel of Cottonwood Creek, so as to divert a greater amount of
water into it from Fresno liiver, would so reduce the flow of the latter stream as to"
encroach upon the rights of plaintiff and intervenor, as riparian owners, and upon
the former as prior appropriators. The question as to whether or not Cottonwood
Creek is a natural water course is also an important one.
The case of Goode v. The San Joaquin Electric Company, where damages are
claimed by plaintiff' by reason of diversion of water above his riparian lands, has
been tried, decided in favor of plaintiff', with small damages, and has been settled
between the parties without appeal to the supreme court. In this case Goode claimed
that the defendant company, by constructing a dam to impound water with which to
generate electricity, had shut off' his supply from the stream on which he owned
riparian lands, and where he had been in the habit of watering his stock. The facts
seemed to be established to the satisfaction of the court, and small damages were
awarded.
The case of the California Pastoral and Agricultural Company v. George D.
Bliss et al. (No. 559) came up in 1898. Plaintiff' claimed all the water ffowing in
Chowchilla Creek, both as riparian owner and by right of actual use for ten years
past; that defendants claimed some right in said creek, and have within the last five
yeai's built a dam across the channel thereof, which practically diverts all the water of
said stream, except in times of ffood; and that he, by means of canals, carries said
water to another localit}^ and with it irrigates land distant from the channel of said
stream. Plaintiff' prays for $10,000 damages, and also to be adjudged the owner of,
and entitled to the use of, Chowchilla Creek. Defendant George D. Bliss answei'S
that Chowchilla Creek is a natural channel down to the point where it empties into
Ash Slough, and that even in times of freshet a large portion of the water of Chow-
chilla Creek flows into and down Ash Slough, and that the only water which flows
down the bed of Chowchilla Creek below that point is either superfluous flood water
or water which is discharged in Chowchilla Creek by artificial means, that is, the
water which is turned back into the Chowchilla from Ash Slough by the Sierra Vista
Vineyard Companj' for the purpose of irrigating lands owned b}' it bordering on
the Chowchilla. Defendant then sets up a claim to water from the Chowchilla as a
riparian ownei", and claims that he has maintained a clam, known as Montgomery Dam,
across the Chowchilla, from 18T8 to 1891, for the purpose of diverting water for the
irrigation of his lands, and has turned back into the Chowchilla all water not absorbed
in his process of irrigation. He states, further, that ever since 1878 defendant and his
grantors have claimed and used said water, adversely to plaintiff', and with plaintift''s
knowledge; and that since the erection of a dam by defendant, in 1893, said defend-
ant has continued to divert said water and use it for purposes of irrigation, as he has
a right to do; and, furthei', that if all the water of the stream were permitted to run
past this dam in section 29 and down to ^Montgomery Dam, so called, in section 34,
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the loss by evaporation, etc. , would be so great that, after the proper use of the water
bv defendant for irrigation, no water would be left to pass on down the channel of the
Chowchilla. He adds that during times of freshets there is abundance of water iiow-
ing in the Chowchilla throughout its entire course, and prays that the court adjudge
defendant entitled to the use of all said water except in times of freshets, and that
plaintitf be adjudged entitled to no water from said stream except in time of fresh-
ets. This is a case of dispute between two riparian owners on the same stream, and
is a question as to how much of the waters of the stream the first owner is entitled to
divert and use. Another question also arises, whether his construction of a second
dam. farther up the stream, tends to materially diminish the flow of water below his
lands. This case illustrates verv stronglv the benefit that would accrue along the
Chowchilla by the storing and proper distribution of its flood waters.
IN THE SUPERIOR COURT OF MERCED COUNTY.
The suit of J. J. Stevenson v. San Joaquin and Kings River Canal and Irrigation
Company (Xo. 1767) is apparently the complaint of a riparian owner and canal cor-
poration, entitled to take water from San Joaquin River for irrigation purposes,
against another appropriator whose lands, plaintiff claims, are not riparian to the
river. The defendant has erected a dam across the San Joaquin above the land of
plaintiff', has diverted water thereby, and has not returned it to said river, whereby
plaintiff' claims to be damaged to the extent of SlO,000, and prays for an injunction
preventing defendant from interfering with the flow of said stream. Defendant
denies the claim of plaintiff' to the use of the water, dating back to 1S71, and claims
prior right to the use of said water, and also declares that plaintiff' is estopped from
bringing action by section 31S. code of civil procedure, and by section 319, Subdi-
vision II, and section 33S. This case has not yet come to trial.
IN THE SUPERIOR COURT OF MARIPOSA COUNTY.
In the year 1900 a suit was brought in the superior court of Mariposa County
by John R. Hite against the ^ladera Canal and Irrigation Company. He charges
the company with diverting the waters of Big Creek and Raynor Creek so that
they no longer empty into the Merced River, on certain forks of which Hite's lauds
are riparian. He states that prior to the alleged diversion by defendant plain-
tiff' used the waters of the South Fork of Merced River for power and irrigation:
that one of the tributaries of said South Fork of Merced River is a stream known as
Big Creek, and that one of the tributaries of the said Big Creek is a stream called
Raynor Creek. That defendant has a dam on Big Creek, by means of which certain
of its waters are diverted. Plaintiff' avers that Raynor Creek, when flowing in its
natural course, empties into Big Creek at a point below this diverting dam; but that
defendant has constructed a ditch from Raynor Creek to a point in Big Creek above
its diverting dam. thereby taking its waters and preventing their flowing in their
natural course down to the lands of plaintiff': and, further, that defendant has
constnicted a ditch connecting Big Creek with Fresno River, and now divert the
waters of Big Creek into said river instead of allowing them to return to Merced
River, of which Big Creek is a natural tributary, and on the South Fork of which
plaintiff's lands are situated. He prays for damages, and that defendant be made
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to desist from such diversion of water. The answer to this complaint states, in
effect, that plaintiff, abandoned the use of said water about twenty years ago, and has,
therefore, lost his claim thereto, and, further, that the defendant has been using
continuously said water during the past tifteen years. This is a conflict between a
riparian claimant and an appropriator and diverter of water from its natural course,
at a point above the land of the riparian owner, by an irrigation company. As both
parties also claim certain rights hy appropriation and usage, the proof will neces-
sarily have to go toward the establishment of priority of claim and actual use of
water, as well as toward the adjudication of the riparian right of the owner. The
question arises, also. Can a riparian owner forfeit his right by disuse?
It will be noticed that the majorit}^ of these cases are still in court, and the
questions raised still undecided. While probably other cases involving similar
questions have been tried and decided in other sections of the State, still in the actual
trial of each individual suit many new points arise causing it to differ materially
from any other on record. It would be extremely difficult, as well as unwise, to
attempt to quote decisions already given in cases parallel as to pleadings, but perhaps
differing in essential facts from these still unadjudicated cases.
INVESTIGATIONS IN THE FIELD.
My field work consisted in inspecting the canal systems of the companies now
taking their water from San Joaquin River, Fresno River, and Chowchilla Creek; in
survej^ing and mapping the streams at and near the sites of the headgates of the
several canals; in measuring and photographing the structures, and in gaging the
flow of the principal canals (Pis. XXI, XXII, XXIII).
CANALS ON SAN JOAQUIN RIVER.
All the ditches or canals taking water from San Joaquin River are made entirely
in cut or excavation, no tunnels or flumes being required in the flat river bottom.
The headgates, ditches, sto^jgates, and weirs generally are of timber, and are con-
structed in the usual form.
UPPER SAN JOAQUIN RIVER CANAL COMPANY.
The system of this company was designed to irrigate the lands of the higher
plains at and near Herndon, belonging to the Bank of California and others, as well
as to water the bottom lands of the river between its high banks from Hamptonville
as far as points some miles below Herndon. Its headgate was on the left or south-
easterly bank of the stream, just above a weir, about 900 feet long, which ran entirely
across the river at a point one-half mile below Hamptonville (now Pollasky). The
canal and irrigation scheme was a complete failure, the weir being repeatedly broken
down in spite of extensive and costly repairs, and the canal cut out and washed away
by lateral water courses or through gopher or squirrel holes in the side hill levees.
In 1887 the work was abandoned. The area to have been served has since been sup-
plied with water brought through ditches from the Kings River.
U. S. Dept. of Agr., Bui. 100, Office of Expt. Stations. Irrigation Investigations. Plate XXI.
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TITE AUSO CAXAL.
This canal belongs to ^Miller & Lux. Its water is used exclusively for the
irrigation of wild grasses on lands belonging to that corporation. It has no dam or
headgate; the bottom of the canal at its head was made lower than the bed of the
San Joaquin, so that no dam or weir is necessary. Construction was begun in 1899,
and the canal is not yet finished. It diverts water from the right bank of the river,
in sec. 17, T. 13 S.. R. 16 E., from which, point it has been completed for a distance
of 6 miles. It serves about 3,000 acres.
THE CHOWCHELLA CAXAL.
This canal is the property of the California Pastoral and Agricultural Company
and Miller & Ltix. and irrigates their lands, principally for the production of alfalfa,
cereals, and wild grasses, and for the pasturage of cattle. It heads below Ahso Canal,
in sec. 30. T. 13 S.. K. 16 E.. and uses Lone "Willow Slough for the first 3 miles from
the river. The length of the main canal is about 24 miles, with 14 miles of branches.
The maximum capacity of the main canal is 120 cubic feet per second, and it serves
on an average 8,380 acres each year. The canal was built in 1872, at a cost of
8120.000. Xo water is sold from this canal. It is in use throughout the year,
excepting sometimes in August and September, when water is not available. This
company made no formal appropriation of water, but holds its right by constant use
since 1872. It is now in litigation with George D. BUss and George D. Bliss, jr.
(See PI. XXIII.)
THE BLTTH CAXAL.
This canal is still farther down the river, on the same bank. It is a new
construction, made in 1897. It has no dam or weir for diversion, and takes water
from the river only in its highest stages. It is used exclusively to ix'rigate wild grass
lands on Chowchilla Ranch, and is the property of the California Pastoral and
Agricultural Company. It carries 400 cubic feet of water per second for 0.75 of a
mile, and discharges it into the dry trough of the Fresno, where, by means of a series
of six strong check levees, 4 to 6 feet high and 1 mile apart, the water is spread over
the adjacent plains. About 9.000 acres of wild grass lands thus iiTigated furnish
pasturage for large herds of cattle. The cost of the canal was 82,400, and that of
the checks and levees in Fresno River was 825.000.
THE EAST SIDE CAXAE.
This canal is sometimes called the Stevenson & ^Mitchell Canal. It diverts water
from San Joaquin River in sec. 16, T. 9, R. 12 E.. about 14 miles southwest of the
town of Merced. TTater is diverted by means of a temporary brush and sand-bag
clam. Its length is about 20 mUes. It has a capacity of 200 cubic feet per second,
and iri'igates'a maximum area of 2,500 acres, mostly in wild grasses, alfalfa, and
grains. It has six weirs along its length to govern the flow of the water, and also 36
waste gates to provide for the passage of drainage water that comes down the gulches
running across the line of the canal. The canal was built in 1887-88, at a cost of
880,000. A suit over water rights between this company and the San Joaquin and
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Kings River Canal and Irrig-ation Companj" and Miller & Lux, a corporation, is now
pending in the courts, and is discussed in this report under the head of litigation
(page 245).
THE JAMES CANAL.
The James Canal Company is the successor to the Enterprise Canal and Irriga-
tion CompanA'. Their canal is the upper one on the left or southern bank of San
Joaquin River, now in operation, and carries water upon the fiat bottom lands of tlie
valley iu the region between San Joacjuin River and Fresno Slougli and on the south
of the latter stream. It heads in San Joaquin River about 14 miles above its junction
with Fresno Slough, and receives water only during high stages of the river. The
main canal is 29 miles long and has 11 miles of branches. It carries 200 cubic feet
of water per second, and has served a maximum area of 42,650 acres in grain, alfafa,
and grasses. Construction began in 1888. and the canal is not yet completed. The
cost has been $35,000. (See PI. XXI.) This company is at present involved in
litigation over water rights with the San Joaquin and Kings River Canal and Irriga-
tion Company" and Miller & Lux, a corporation, under the name of the Enterprise
Canal and Land Company, and is enjoined b}- the court from making use of its canal.
This litigation has already been discussed.
THE IRRIGATION SYSTEM OF THE SAN JOAQUIN AND KINGS RIVER CANAL AND IRRIGATION
COMPANY.
This is the largest irrigation system on the river. (PI. XXII.) It takes its
water from that stream and from Fresno Slough, and ])y means of them supplies water
to the other canals of the system lower down the valley, namely, the Outside Canal,
the Parallel Canal, and the Dos Palos Colony Canal, and their branches. Just below
the headgate of the "Old Canal" a line new weir of the latest tj^pe has recently been
constructed. On its southerl}" end is a gate or falling dam, which can be lowered flat
on the bottom of the stream, thus permitting the passage of boats up and down the
river. (PI. XXI). Some such arrangement is required, as the stream has been declared
by the United States a navigable stream far above this point. The old, or main canal,
was originally constructed with the idea of using it for navigation as well as for irri-
gation, but this stream was afterwards abandoned on the ground of expense of con-
struction and operation. The main canal, built in 1872, heads in San Joaquin River
at its junction with Fresno Slough (PI. XXI), and follows down the valley on the west
side of the river, for a distance of 76 miles, to a point opposite Westley, in Stanislaus
County. The canal has a bottom width of 50 feet, a maximum depth of 6 feet, and
a grade of 1 foot per mile. Its estimated capacity is 900 cubic feet per second.
China Slough Canal diverts water from Fresno Slough about 1.5 miles above the head
of the main canal (PL XXI), and empties into the main canal near its head. This canal
has about the same dimensions as the main canal. It was constructed in 1897-98.
Outside Canal takes water from the main canal on the west side about 2.5 miles
below its head, and practically parallels the main canal, at a distance of about 1 mile,
for 37 miles down the vallev. to Los Banos Creek. It was constructed in 1896-97.
Its bottom width is 50 feet, its depth 5 feet, and its grade 1 foot to 3 miles. The
capacity is 350 cubic feet per second. Parallel Canal is taken out of the east bank
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of the main canal 11 miles below its head and about 1 miles Ijelow Firebaugh. It
follows the line of the main canal on the east side for a distance of 27.5 miles. It is
35 feet wide on the bottom, 4 feet deep, and has the same grade as the main canal
—
1 foot per mile. Dos Palos Colony Canal, built in 1878, takes water from the main
canal on the east side 2 miles below the head of Parallel Canal. It is 11.04 miles
long, has a bottom width of 40 feet, depth 5 feet, and runs on a grade of 1 foot per
mile. It carries 790 cubic feet per second. Its water is distributed through four
branches, 20, 16, 16, and 10 feet wide on the bottom, respectivelT, and each having a
depth of 4 feet. The cost of the canal and its branches was 826.500. The canals of
the San Joaquin and Kings River Canal and Ii'rigation Companj' are used for the
irrigation of grain, alfalfa, and wild grasses. The cost of the entire system of canals
and branches was 81,167,805. The company owns no lands other than its right of
way, and sells its water to the farmers along the valley, and principally to Miller &
Lux. who own the controlling interest in the company.
In direct connection with the system Miller & Lux use Poso Slough, Temple
Slough, and Santa Eita Canal as means to take water from San Joaquin River to
irrigate their own ranches and pasture lands in the '"delta district*' below the old
canal, some 15 miles below its head.
This compan}' and Miller & Lux have had, during the past few years, consid-
erable litigation over water rights on San Joaquin River and over riparian rights as
against rights b}' appropriation.
This completes the list of canals inspected by the writer which take water from
the San Joaquin.
Recenth' Fresno and other cities of the upper valley have advocated the con-
struction of a ship canal to follow in a general way the line of the river, Fresno
Slough, and the lowest line of the valley, past Fi'esno, toward Bakerslield. It is
said that the large canal companies have offered to cooperate in forwarding this
scheme. Of course the United States Government would have a controlling voice
in this matter as far as any interference with the navigability of the San Joaquin is
concerned or affected. Xothing definite has as yet resulted from this proposition.
CANALS ON FRESNO RrVER.
There is but one system of canals deriving its water from Fresno River, namely,
that owned by the ]Madera Canal and Irrigation Company. On this line, running-
through hilly and rocky country for a portion of its length, there are numerous rock
cuttings and many flumes. The canal is usualh' "in cut"' or excavation, and its
structures are of the ordinary type. The company makes use of the bed of the river
for a considerable distance as its main channel. The company irrigates the Adobe
Ranch, about 10 miles easterly from the town of ]Madera, and some 10,000 or 15,000
acres of land i]i and near the Howard & "Wilson Colony, southerly from the same
town. The canal was built in 1873-74. at a cost which has been capitalized at §400,000.
(See PI. XXin.)
This compan}' is in litigation over water rights with the San Joaquin and Kings
River Canal and Irrigation Companv and Miller & Lux, a corporation, and also with
John H. Hite, of Mariposa County. These cases are discussed under the head of
litigation.
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CANALS ON CHOWCHILLA CREEK.
THE SIERRA VISTA VINEYARD COMPANY.
This company makes use of the bed of Chowchilla Creek, in the vicinity of
Minturn, on the Southern Pacific Railroad, as a storage reservoir, by means of
a dam built across the stream from bank to bank, and draws water from above it
into the canals on either side of the creek. These irrigate orchards, vineyards, and
alfalfa lands belonging to the company.
BLISS CANAL.
In a similar manner, lower down on the Chowchilla, George D. Bliss and George
D. Bliss, jr., use two dams in the bed of that stream to fill small canals and irrigate
several thousand acres of their ranch in that vicinity. They are engaged in litigation
with the California Pastoral and Agricultural Company over riparian rights on
Chowchilla Creek. This case is discussed under the head of litigation.
DISTRIBUTION OF WATER AMONG CANALS.
The waters of San Joaquin River are divided among the several canals, not by
mutual agreement among the owners or by direction and control of any board having
authority or any State ofiicial, but simply by being taken under the law prescribing
the manner and method of appropriating waters for irrigation or other useful
purposes.
No report of the progress of the proposed works nor of their completion is made
or required subsequent to the time of recording the appropriation, nor of use of the
water claimed at any time. The facts in the case must be ascertained, if at all, by
private investigation. The difficu-lty of obtaining such information can not be
appreciated except by one having made the attempt. This data is readily obtained
from canal companies in actual operation, in so far as possessed by them, but is out
of sight and out of reach in the many cases where records of appropriation have been
made but the water not used.
The law places no limit upon the quantity of water which may be claimed in this
manner. The statutes prescribing the method of appropriation lead to the condition
of " first come, first served," but this is tempered by the necessity of actual use for
some beneficial purpose and also by the vested rights of riparian owners.
The Chowchilla Canal, owned by the California Pastoral and Agricultural
Company, has made no filing, but claims its rights by virtue of use since 1872. The
maximum intake of the Chowchilla Canal is 120 cubic feet per second. With this
exception all the canals and companies previously described base their claims for
water from the streams enumerated upon claims filed, and, in some instances, upon
riparian rights also.
No record of appropriation of water for the Aliso Canal has been discovered by
the writer, and its claim is probably based upon the riparian rights of its owners,
Miller & Lux.
The Blyth Canal has claimed for its use 1,000 cubic feet (per second?) under
a i-inch pressure. Its maximum intake is 400 cubic feet per second.
The East Side Canal Company claims 345,000 miner's inches under a 4-inch press-
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ure, or 6,900 cubic feet per second. The niaximum intake of the canal, claimed for it
b}^ its president, is 200 cubic feet per second.
The James Canal Companj^ (formerly known as the Enterprise Canal and Land
Corapan}') claims 500,000 miner's inches, under a 4-inch pressure, or 10,000 cubic
feet per second. The maximum flow claimed for this canal is 200 cubic feet per
second.
The San Joaquin and King's River Canal and Irrigation Company for its several
canals claims from San Joaquin River and Fresno Slough, near the junction of the
two streams, an ag-gregate of 165,000 miner's inches under a l-inch pressure, or 3,300
cubic feet per second, and, in addition to this quantity, '*all the water in the river"
at Firebaug'h. The maximum intake claimed for their canal is 1,100 cubic feet per
second. In addition to these filings Miller & Lux claim their rights as riparian
owners to an amount as yet indefinite and unadjudicated. They also use the waste
and seepage waters from these canals and the flood waters of the river to fill Poso and
Temple sloug-hs and Santa Rita Canal, for the irrigation of their own ranches in that
district, and to flood their wild grass lands adjacent thereto. The maximum intake
of all these canals, with the exception of the latter group belonging to Miller & Lux,
amounts to 2,160 cubic feet per second, so that we see that on this river, whose mean
delivery, according to the recorded gagings of it, is 2,118 cubic feet per second, we
have claims made by the owners of canals now in operation aggregating 21,820 cubic
feet per second plus "all the water in the river at Firebaugh" plus the riparian
rights claimed b}' Miller & Lux plus the flood waters claimed for their ranches.
We see from this comparison that the mean flow of the river has apparently
been reached by the actual consumption on the part of existing canals, and that the
claims to water hy the companies in actual operation are nearly ten times the amount
of the mean flow. Evidently the irrigated area in this part of the State may be
extended only b}" more skillful and economical use of the waters now available, and
by extensive storage in the seasons of flood flow. The unfortunate lack in this State
of a board of water administration, together with the existing loose laws relating to
appropriations, naturally leads to such a condition of affairs as that above described,
and to over-recurring litigation.
The Madera Canal and Irrigation Companj'- is the only one taking water from
the Fresno. According to the records of Fresno and Madera counties, it has filed on
a total of 108,000 miner's inches, or 8,160 cubic feet of water per second. Of this
quantity 6,000 miner's inches are claimed from Big Creek and 10,000 miner's inches
from Raynor Creek, a natural tributary of Merced River. The flow of the river, as
has been shown, at its greatest mean monthlj" discharge is 1,632 cubic feet per second,
so that the amount claimed from this stream and its tributaries is five times the
greatest mean monthly flow and nearly forty-nine times its annual mean flow of 167
cubic feet per second. The companj" claims a maximum intake for its canal of 800
cubic feet per second.
The Sierra Vista Vine3'ard Company has claimed, hy record, from the waters of
Chowchilla Creek 21,000 miner's inches, or 180 cubic feet per second.
The waters claimed I)}" George D. Bliss and George D. Bliss, jr., for their dams
and canals on Chowchilla Creek, below the Sierra Vista Vinej'ard Company, are
5,000 miner's inches plus the water rights of their predecessor, J. M. Montgomery,
a record of whose claims the writer has been unable to discover.
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DISTRIBUTION OF WATER AMONG IRRIGATORS.
In no one of the systems described is the water measured, but, when sold, is
dealt out b_y the superintendent of the canal in amount sufficient to satisfy the irri-
gator, who is charged so much per acre irrigated. Both the company selling the
water and the farmer buying it admit that the water would be used more wisely and
economically if sold by measure, but each party to the contract objects to the measure-
ment of water—the company- on the ground that the measurement would take too
much time and trouble, and the irrigator because he feels that he would not be
treated as liberally as at present. The wi-iter does not doubt that the sale of water
b}" measurement would lead to a greatly improyed system of conducting the Avater to
the lands and applying it to them, as well as to iimch more skillful and economical
use of it; and would, undoubtedly, greatly increase the dut}' of water in this
district.
The water of the East Side Canal is almost exclusiyely used upon the Steyenson
and Mitchell lands at its extremit}'. A small quantity is sold to farmers in the
yicinity. Each farmer draws ofi' the quantity that he belieyes his fields need, and
pays for it in cash, the charge being $2 per acre irrigated, or |>2.50 if the water is
not contracted for before the 1st of January. The canals and gates are under the
control of a superintendent, but all small irrigating ditches must be constructed by
the farmers at their own expense.
The San Joac|uin and Kings Riyer Canal and Irrigation Compan}' sells its waters
to anyone wishing to purchase them. The public water rates of the company for the
year of 1900 are as follows for any part or all the season between July 1 and the
following June 30: For alfalfa, $2..50 per acre; for cereals and corn, lS2 per acre; for
orchards and \-ineyards. $2.50 per acre; for market gardens, $5 per acre; for water
supplied between July 1 and September 1, for second crops of any kind except
alfalfa, ^1 per acre. Lower rates than these haye been established in Stanislaus
Count}'' by the board of superyisors. but their authority in this respect is now being-
contested in the courts hy the company'.
The irrigation water from the San Joaquin and Kings Riyer Canal and Irrigation
Company is supplied upon the written request of the irrigator, and under the super-
yision of the canal superintendent; and is sold at so much per acre, the quantity
supplied being sufiicient to satisfy- the irrigator.
The sale of water l^y the Madera Canal and Irrigation Company is conducted
difierently from that of the others. Water rights are sold to subscribers or stock-
holders at $5 per acre. The owners of these rights then pay ^1 per acre per year
for the use of the water. Nonstockholders pay $1 per acre for the first irrigation of
their land, and $1.50 per acre for each subsec[uent irrigation. These latter rates for
nonstockholders were ordered by the Madera County board of superyisors in 1898.
A large number of nonstockholders, owning about 6.000 acres of land, take water at
stockholders' rates as before stated, by yirtue of the purchase originally of their land
with water as an appurtenance thereto. This form of contract just described for
water is not satisfactory, either to holders of water rights or to ordinary irrigators.
The former complain of their obligation to pay $5 per acre for each acre which they
at first contracted to irrigate, whether afterwards they wished to irrigate it or not;
lEEIGATIOX FROM SAX JOAQUIX EIA'ER. 253
and also that the non.'r^toclcholder.s have been given better terms than thev. The non-
stockholders complain of a continued deficiency in the water supply.
The James Canal Company leases much of its land to farmers who divide the
water among themselves, according to their needs, and pay for the use of the land
and water with one-fourth of the crop which they produce. , The water sold is not
measured in any way.
The form of contract which seems most satisfactory to irrigators in the section
of the State visited by the writer is the one which stipulates that, upon notice being-
given to the canal company, the latter will furnish the required amount of water
upon being paid therefor at so much per acre. Other forms of contract more
stringent in their exactions on the part of the canal companies are decidedly unpopu-
lar, and in some cases have the effect of preventing irrigation.
METHODS OF IRRIGATING.
The lands watered by means of the canals described in this report are remarkably
well adapted to irrigation, usually being quite fiat, with a uniform slope of 6 to 10
feet to the mile toward the bed of the river. From the main canals in the different
systems the water is conducted through branches and laterals to small irrigation
ditches upon the farm, where it is received b}- the irrigators, and applied to the lands
under their dii'ect supervision.
In the first days of irrigation in this region, large, high, rectangular check levees
were used. l)ut these were found to be not only expensive and very inconvenient for
the passage of farm vehicles from one section to another, but also to require much
time and a large amount of water to fill them. More recently the universal practice
is to use low contour check levees, not more than a foot to eighteen inches in height,
and from 10 to 20 feet on the base, enclosing an area of only 5 or 10 acres. These
tracts are C[uickly and easily flooded. The levees do not interfere with the passage of
wagons and mowing machines, and may even be plowed over and cultivated. The prac-
tice is to introduce the water upon the highest level, flood the area, keep the water
moving along, and when a sufficient c[uantity in a check has been absorbed, to pass
the remaining water on to the next and lowei check. It is believed to be the best
practice to keep the water flowing down and not allow it to stand long in any one
area, as then it is more likely to bring alkali to the surface, and also to scald the
grain. It is claimed that moving the water tends to leach the alkali from the soil.
In the case of the James Canal, the method of irrigation adopted is to flood with
low contour checks, and, in some cases, when wetting pasture fields and wild grasses,
to flood without the use of checks. The lands in this locality have a slight and uniform
slope.
The Madera Canal and Irrigation Company applies water by the same method
employed in the cases previously mentioned—that is, by means of low contour check
levees and flooding for grain and alfalfa, and with small rectangular checks for
orchards and vineyards, with occasionall}- the furrow system for the latter.
The Sierra Vista Vineyard Company applies its water to the lauds by flooding
in an older set of high rectangular check levees, and also in a later set of low small
contour checks, this latter sj^stem having been adopted in place of the first, upon
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extension of the irrigation area. The soil is a light sandy loam, quite fertile and
favorable to irrigation.
In cases of orchards and vineyards planted on porous soils, lateral absorption,
or furrow irrigation, is often practiced.
DUTY OF WATER.
Without an extended study of the results of irrigation from the various canals
discussed in this report, it would be impossible to give an adequate treatment of the
duty of water in the district covered. However, by drawing upon the expei'ience of
irrigators and canal owners, I was enabled to ascertain what it is considered to be in
some instances.
The best accessible authorities give the duty of water on most of the canals
under consideration to be approximately 160 acres to the cubic foot per second.
This would appl}' to the Aliso Canal, the Chowchilla Canal, the Blyth canals, and the
canals owned by the San Joaquin and Kings River Canal and Irrigation Company.
On the Madera Canal and Irrigation Compan3'\s canal it is estimated to be from 100
to 120 acres per cubic foot per second. However, the loss of water from percolation
into the bed of the river and into the distributing ditches is very large, estimated to
be one-half of the whole amount taken in. Of course, if this loss could be jx-evented,
the duty would be greatly increased, if not doubled. The largest duty found was on
the land under the private canal of the Sierra Vista Vine^yard Company. There it
was roughly estimated by the proprietors to lie 2.50 acres per cubic foot per second.
ANSWERS TO A CIECULAR LETTER OF INQUIRY CONCERNING IRRIGATION
MATTERS.
During the progress of my investigation of irrrigation along San Joaquin
River, I addressed a circular letter to many prominent citizens interested in irriga-
tion, residents of Fresno. Madera, and adjacent territory, and, among other things,
asked certain questions.
To these questions 1 received numerous answers, many oral and some written. I
will endeavor to give the full sense of these replies:
(1) Is the present method of adjudicating water rights satisfactory? If not,
what method should replace it i It was generalh' admitted that the present method
of adjudicating water rights through the courts is very unsatisfactory. By many, a
board of control, or a commission, with full power, was suggested.
(2) How has the doctrine of riparian rights influenced the success of irrigation
in this State ? And do jon suggest any modifications of this doctrine? The unani-
mous opinion was that the doctrine of riparian rights has worked great hardship to
irrigation, and that the law of riparian rights should be "entirely wiped out."
Some suggested that the ownership of water should be vested in the State, or in the
National Government.
(3) Is the present system of stream control, or lack of it, and of dividing the
waters among the several claimants, satisfactoiy ? If not, what form of control
should be substituted for the present one? With a few exceptions, the answer was
"No, it is not satisfactory, but very unsatisfactory;" and a system of control similar
to that in the State of Wyoming was several times suggested.
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{i) Should there be a State officer to be known as State engineer; and if so,
what should be his powers and duties 1 Opinions seemed to be divided on this ques-
tion; the majority, however, were in favor of such an officer, who should have
power, under properly established principles of law, to adjudicate water rights.
(5) Should there be a central office of record for claims or appropriations of
water, instead of the separate count}' records, as at present^ This question was
answered almost without exception in the affirmative; the count}' records, however,
to be maintained as at present, and to be made complete as to the identifications of
locality, quantity of water appropriated, its actual use, etc.
(6) What supervision or control should be exercised over Avater rights which yet
remain to be acquired? The opinion was that few water rights now remain to be
acquired; but that wherever they exist, they should be held by the State.
(7) As to what should be done to save to the fullest extent and to use the most
economically and efficiently the waters at present running to waste, and particularly
the flood waters, there was unanimous opinion that it is absolutely essential to the
prosperity of the State that the waste and flood waters shall be saved by storage,
and dealt out under proper control as needed. As to who should control this system
of the conservation of water, the State or the nation, or the two combined, there
seems to be no doubt that there should be such control, but some favored the State,
some the nation, and some cooperative control by both.
(8) What legislation is needed to define rights to water and to stored water, and to
determine the ownership of the waters thus stored ( By whom should these laws be
enacted, by the State or by the national legislature < Many citizens seemed to have
very positive ideas with regard to needed legislation, and particularly as to the abo-
lition of all riparian laws, saying, "That should be the first thing done;" but, as to
the course and form of further legislation, either their ideas were not fully matured
or else they declined to give them. Many did not favor national legislation on this
subject.
CONCLUSIONS.
As a result of my investigation and study of irrigation problems existing in
California, and particularly as I have found them in the valley of San Joaquin River,
1 have drawn the following conclusions
:
METHODS or FILING AND RECORDING CLAIMS TO WATER.
The present method of posting notices and recording appropriations of water,
under the existing State law previously referred to, is unsatisfactory to the last degree;
in practice it results in great iudefiniteness as to the amount of water claimed and
uncertainty as to the locality mentioned. It countenances ignorance of water laws
and water engineering, leads to obscurity of title, and, in many instances, renders
the establishment of the validity and priority of claims almost impossible.
If the present method of making appropriations of water is to be retained, it
should be reformed so that every record of appropriation of water shall be perfectly
definite and accurate as to location, quantity of water claimed, date of appropriation,
size and character of proposed diversion works, and place of use of the water. Also,
reports of the time of beginning of the construction of works, of their progress and
of their completion, shoidd be exacted.
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Periodical reports giving an account of the use of the water, of its amount, etc.,
should be required to be tiled in the office of record, so that any person may at anj^
time hj consulting the records ascertain an}- essential fact relating to claim and use.
ADJUDICATION OF WATER RIGHTS.
The present method of adjudicating water rights in this State is very unsatisfac-
tory. As a matter of fact, the onfv adjudication which nvdj be had is bv means of
a suit in the courts. Nearly every decision of the superior court is appealed to the
supreme court of the State, and several years time must elapse before a final and
conclusive decision is obtained, and thousands of dollars must be expended. Often
no new principle is established in this process, simply the relative rights of the
contestants. The costs of such litigation have often be-en enormous. In two coun-
ties alone of this State it has been estimated by those well qualified to judge that
from $1,000,000 to $^,00o.000 have been expended in litigation over rights to water.
So long is the necessar}^ delay in the o\'erburdened courts and so heavy the legal
expense that many a claimant with limited means is debarred from maintaining his
rights, and is forced to aliandon their adjudication. Wealthy claimants, by pro-
longing contests and multiplying costs arc sometimes enabled to "beat off'' those
who are apparently entitled to a decision in their favor.
In place of this chaotic condition of affairs, the writer would recommend that in
so far as the constitution of the State will permit, legislation should be had to
relieve the courts of this great burden of water litigation and to place the control of
the streams of the State in the hands of an administrative board, which shall have
authority to adjudicate, upon well-established principles of law, all water claims.
The writer deems it essential that the decisions of this board of control shall be
final.
INFLUENCE OF THE DOCTRINE OF RIPARIAN RIGHTS ON THE SUCCESS OF
IRRIGATION.
The doctrine of riparian rights, as existing in this State, has exerted a most
injurious influence on irrigation affairs. It has been the prolific source of litigation;
has greatly interfered with and even debarred irrigation enterprises. The laws of
the State of California clearly recognize the right to appropriate water from streams
and lakes, as is shown b}^ the sections of the statutes previously quoted. And in
direct opposition of interest it maintains, under the common law, the riparian rights
of private riparian proprietors, as evidenced b}" man}' consistent decisions of its
supreme court.
The repeal of the doctrine of riparian rights, as construed by this court, affects
and relates only to the streams and lakes wholly within the public lands of the United
States or in those of the State. The riparian rights of private persons owning land
on the banks of streams remain as they were before the passage of the repealing
section before referred to; and all such must also, in the future, so remain during
the existence of our present laws on the subject.
It seems to the writer, therefore, that the riparian doctrine has been abolished in
this State in so far as it can be until all the water shall be again the property of the
State or of the General Government, and that waters on a stream can be appropriated
for use in irrigation only as subject to the riparian rights, if at all, on that stream.
rREIGATIO>^ FROM SAX JOAQUIX'^ EIVEE. 257
STREAM CONTROL.
lu reality there is at present no system of stream control in the State of Cali-
fornia. Anyone who wishes may claim all the water of a stream he may see fit,
and may proceed to take out as much as he likes until he arouses a contest with some
other claimant, when immediately his case goes into court, to remain there perhaps
for years. It can hardly be denied that this state of affairs is most unsatisfactory.
In place of this there should be constituted a board of control, of the highest char-
acter and ability, which should adjudicate all existing claims to water, and have the
authority to carry out its judgments. All water not covered by these adjudications
should be declared to belong to the State, and should be controlled and di^"ided for
use by this board.
STATE ENGINEER.
The board should appoint a State ofiicer. who might be designated as State engi-
neer, of the highest scientific and technical ability, whose duty should consist in
carying out the rulings and decisions of the boai'd in individual cases, such as decid-
ing the validity of particular claims to water, dividing the waters of streams equably
among claimants, etc.
"WHERE CLAIMS SHOULD BE RECORDED.
If the records of .appropriations of water, under the law therefor and as
reformed according to my recommendation previously made, should be maintained,
there should be not only the record in the ofBce of the county recorder, but also a
duplicate thereof in the record book in a central office, as for example that of the
surveyor-general or the State engineer, for the convenience of the general public.
In this way any person, as for instance a newcomer in the State, could find the exact
status of any claim to water on any stream. The convenience of such duplicate
record is obvious.
Such appropriations of water and all unappropriated waters of the State should
be under the exclusive control of the administrative board previously mentioned.
Progress reports of the initiation, prosecution, and progress of diversion works should
be regularly made, both to the county and central offices, and annual or semiannual
reports of the use of the water so diverted should be required. A lapse of a certain
interval should automatically work the forfeiture of the claim. The before-mentioned
board of control should, under the law, have the supervision and government in all
matters of water rights.
CONSERVATION AND USE OF FLOOD WATERS, AND LEGISLATION THEREON.
For the same reason that the National Government takes control of its rivers and
harbors and expends revenues in improving them for the purpose of facilitating navi-
gation and commerce—that is, to benefit the country as a whole and all its citizens
—
should it assist and encourage the irrigation of all arid and semiarid public lands
within our borders, thereby affordmg homes to our ever-growing population, and
increasing the wealth and prosperity of the nation; and stimulating the basic indus-
tries agriculture and horticulture—the most impoi'tant in every country. To this end
it should preserve from sale or preemption all available sites for dams and storage
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reservoirs situated upon public lands, and which may be utilized to irrigate such
lands. As far as practicable the flood waters of the streams in arid or semiarid
regions should be stored and used for irrigation. In this connection, ample protec-
tion should be extended to all forests at the heads of streams that they may forever
remain the sources of perennial flow, equally free from overwhelming freshets and
seasons of drought.
The National Government should also introduce, through its Agricultural Depart-
ment, the most advanced and improved methods of irrigation, leading to the most
skillful use of water, and to its greatest "duty," and, consequently, to the maximum
productiveness of the soil of vast previously arid regions.
In cooperation with the National (jovernment, the State should adopt a simple
and effective law to govern the administration and use of all its waters, and the
adjudication of all rights thereto acquired.
The common law doctrine of riparian rights seems to sufficiently protect private
riparian owners and their use of water from streams, for all ordinary purposes, as
for domestic use, milling, etc., with the exception of that of irrigation. And j^et
the use of water for irrigation in the arid States and Territories is the most important
of all. But irrigation is unknown to common law. and legislation in this State is
needed to encourage and protect that great and important use of water. The aim in
this legislation should be, therefore, to benefit as largely as possible the agricultural
population, without injuring the private rights of any riparian proprietors.
The fundamental idea in such legislation, in case the State does not see its way
to the acquisition of all existing titles to its waters, is in the writer's opinion, to
determine and decide authoritative^ what quantit}" of water each riparian owner
and irrigator along each stream is justly entitled to consume. Apparently, upon an
equitable adjustment, each would be entitled to take the excess of water left OA'er the
just amounts l)elonging to the other claimants.
A State board of control, having a State engineer of its own appointment for its
executive officer, should make such equitable adjustments, considering and fairly
treating the claims of irrigators, and respecting the natural rights of riparian and
iionriparian owners.
WATER APPROPRIATIOX FROM KIXGS RIVER.
By C. E. GErxsKY, C. E.,
Ciiy Engineer of Sa:a Francisco.
KINGS RIVER.
There is probably no river draining the ^vestern slope of the Sierra Xevada
whose irrigation system is more worthy of careful consideration than Kings River.
PL XXIY.
Physical conditions are favorable for the diversion of the river water upon the
great eastern plain of the San Joaquin Valley. To the right and to the left the lauds
commanded are fertile and smooth surfaced, well adapted to irrigation and of great
extent. The river has a large discharge, particularly in the months when water is
most in demand for irrigation. The early settlers on the banks of the river and in
the river delta were appreciative of the advantages resulting from the use of water
for irrigation, and the efforts to extend the irrigation system have been persistent
and more than ordinarily successful.
It o-oes without saving that the results would have been still better and that
much less litigation relating to water titles would now be pending if operations could
have been conducted under adequate and equitable water laws.
Under the somewhat doubtful sanction of law. and in direct contravention of
the riparian doctrine, as sometimes interpreted, water has heretofore been taken, and
and is being taken, for use in irrigating lands not riparian by anyone in need
thereof, or in a position to take advantage of opportunities, for the supply of his
own needs and of those of his neighbors. A lamentable absence of recorded facts in
the matter of the claiming and the taking of water and the patting of the same to
some beneficial use not only renders a study and discussion of water rights and water
appropriations difficult and almost impossible without an elaborate and extended
inquirv into physical facts and conditions, but. coupled with the uncertainty of being
able or permitted to acquire any permanent rights to its use and to receive adequate
protection therein, has discouraged all except a few bold and favored ones from put-
ting forth special efforts or taking any considerable financial risks looking toward
the development and control of water for irrigating purposes. So it happens that
but few of the Kings River canals are managed for profit from the sale of water.
Most of them are owned by the landowners.
It was perhaps fortunate for the region now watered by Kings River that the
first comers thought the high plains of the valley fit for general agricultural pui'poses,
and particularly for wheat raising, "without irrigation, because these settlers, com-
paring their crops with the luxuriant growth upon the river bottoms, could not
but appreciate the contrast, due mainly to the presence of abundant moisture. And
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when crop failure after crop failure made financial ruin seem certain, there remained
nothing to do but to risk all in an endeavor to get water out upon the upland.
So it came about that many were soon readjj" to make desperate efforts to coax a
portion of the river's abundant supply of water out upon the high, dry plain, for
when a first effort had met with success and apparently justified the judgment of its
promoters others quickly followed, and this despite the fact that luicler some inter-
pretations of the riparian doctrine no such divei"sion was permissible, unless, possiblj^
for riparian lands, without the consent of all lower riparian owners. Whenever the
settlers were financially a1)le and water was within reach of their means, even though
the means consisted not of coin, but only of plows, scrapers, and willing hands,
ditches and canals were constructed. It was thus that Mr. M. J. Church, the pro-
jector of the Fresno Canal, and himself the owner of a section of upland, pledged his
whole credit to promote ditch construction. And it was the same spirit which a few
years later prompted the farmers of the Kingsburg region to pay for their right to
take water from the Fresno Canal by constructing one of its most expensive sections,
contributing labor, horses, implements, and supplies at a time when they were hard
pressed in obtaining the mere necessities of life. It is this spirit which has called
into lieing the extensive irrigation canal and ditch systems of Kings River, which
now command over 1,00U square miles of valley land, and actually benefit an area of
about 70. 000 acres.
Kings River takes rank among the large rivers which drain the western slope
of the Sierra Nevada. Only one of these has a larger drainage basin—Kern River,
with 2,3i5 sc^uare miles—but the precipitation on the watershed of Kern River being
less than that of the Kings River the latter outranks the former when volumes of
fiow are compared. San Joaquin and Tuolumne rivers are in this class, with drainage
basins but little smaller than that of Kings River, but both being farther north, with
someAvhat greater rainfall. In location Kings River maybe classed as fair1}^ central;
it cuts across the east-side plain of the San Joaquin Valley to the Tulare Lake about
midway between Stockton and the southern extremity of the valley. It is paralleled
by the San Joaquin River on the north, about 20 miles distant, and by the Keweah
River on the south. a1:)out 15 miles awa}'. The breadth of the east-side valley-plain
course of the river from base of the foothills to the lake and swamp region is about
30 miles.
The elevation of the valley where Kings River leaves the foothills is about iOO
feet above sea level. It falls in 20 miles to about 300 feet at Fresno, and about 86
feet thence to Summit Lake, which, as its name implies, lies on the delta summit
which divides the Tulare Lake basin from the Fresno Swamp region to the north-
ward. This delta summit is a very flat ridge built across the valley by the detrital
matter brought down by Kings River waters. At its lowest points in the trough
of the San Joaquin Valley its elevation is about 21-1 feet above sea level, and a))out
30 feet higher than the general level of the lowest portions of the Tulare Lake bed.
WATERSHED.
The watershed of Kings River has an area of 1,74:2 square miles. It is fan-
shaped in form, spreading out as it extends northwesterly from the foothills near
Sanger into the Sierra Nevada, of whose crest line the river drains a length of about
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45 miles, extending from Mount Goddard on the north to ^Nlount Silliman and
Mount Brewer on the south. ]Much of this drainage basin is in the rugged, bare,
granite region, at an average elevation of about 5,000 to 7.000 feet. The stream and
its branches flow in deep, rocky gorges of stupendous grandeur, and the perpetual
snow hangs on the shaded slopes of the highest mountains, some of which rise to
heights of li'.OOO to li.OOO feet. Very little of the rivers mountain drainage basin
is habitable: probably more than three-fourths of it is accessible for four to five
months only each year. Precipitation on this watershed increases from the base of
the Sierra Xevada to near the mountain summit. The average annual fall of rain
and snow for the drainage basin of the river is about 25 inches.
VALLEY SECTION OF KINGS mVEB.
To some extent the descriptions of Kings Eiver and its canals, which in compact
form are essential to this paper, are a repetition of the descriptions published in
^Vater Supply Paper Xo. 18 of the U. S. Geological Survey, to which reference may
be had for some additional information relating to canal history, to methods of irri-
gation, duty of water, and the efl'ect of irrigation on subsoil waters.
The upper sections of Kings Eiver are walled in by high mountains and by the
foothills of the Sierra Xevada. which open out somewhat within a few miles of the
western base of the mountain range. Here the hills, retreating to the right and left,
admit patches of valley land, which are pleasantly located upon both sides of the
river. The river flows on a coarse cobble bed out of its mountain contine. gradually
dropping below the general valley surface so that at what might be considered the
eastern edge of the valley plain it flows throug-h bottom lands which lie from li) to
15 feet lower than the main valley floor. These bottom lands are sharply defined or
limited by bluffs, which, after separating to a greatest width of about 4 miles, almost
unite 9 miles below the upper end of the bottoms at the so-called Xarrows."'
The bottoms, which are only 10 to 15 feet below the general surface level of the
main valley above CenterviUe, are about 60 feet lower than the valley surface at the
Xarrows. They have an area of about 26 square miles. The height of the bluff's
below the Xarrows, now close to the river banks, gradually decreases toward the
west, permitting the bluffs to gradually merge into the valley surface a short
distance below Kingsburg. AVestward from this point the river is a bank-building
stream; its delta commences and water diversion is effected with ease.
The main river and south-side delta channels drop naturally on easy gradients
into Tulare Lake; the north-side delta channels discharge into Fresno Swamp to the
northward of Summit Lake; and the waters flow thence northwesterly through the
channels and depressions of this swamp along the valley trough to a junction with
the San Joaquin River at Las Juntas. The overflow of Tulare Lake.. when there is
any, takes the same northwesterly course into and through Fresno Swamp.
The main channel of the river from the foothills to its outfall into Tulare Lake
has a length of from TO to 80 miles, according to the stage of the lake. The river
through the CenterviUe Bottoms, has a length of about 17 miles; it falls about 155
feet in this distance, or at the rate of 9 feet per mile. For 14 miles thence to the
railroad bridge near Kingsburg the fall is about 1.83 feet per mile. It is about 2
feet per mile throughout the rest of the river's course to Tulare Lake.
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The river about the Narrows tiows in beds of cobbles; it has ill-defined banks.
At high stages it covers large areas of the liottom lands. Below the Narrows its
channel is in sand. It is closely confined between the high blufl's already described
until it passes Kingsburg. where the bluffs retreat from the river and are gradually
lost in the general level of the valley plain. The barrier built by Kings RiA^er and
extended by it across the trough of the San Joaquin Valley is at its lowest point
about 30 feet higher than the lake bed, and 30 miles will barel}^ exj^ress its breadth
from south to north.
LANDS IRRIGATED.
San Joaquin Valley, with its area of 11,500 square miles, is centrall}" located in
California. It extends in a northwesterly direction from the Tejon Mountains on
the south to its junction with Sacramento Valley on the north. The two valleys
together form the great Central Valley of California. San Joaquin Valley has a
length of 250 miles and an average breadth of over 40 miles. Place the observer
where you will in the valley and he has before and about him a vast expanse of land
almost as smooth to the eye as the surface of a great expanse of water. Place him a
little to the soiithwestward of the center of the valley, face to the northeast, and he
has before him, low down toward the horizon, the distant blue, perhaps snow-capped.
Sierra Nevada. If he be thus placed just to the westward of the valley trough, he
can look across the great east-side valley plain toward the point where Kings River
breaks through the foothills, but the distance is too great to fix clearly the point
where the river enters upon its course across the valley. To the right, in the fore-
ground, lies the dry bed of Tulare Lake, which was but recently a great lake, cover-
ing at its flood stages about 750 square miles, but now showing encroachment of
cultivated areas along its northern, eastern, and southeastern margins, but still pre-
senting several hundred square miles of bare, rough surface, most recently uncovered,
having the appearance of parched and cracking clayey soil.
A little farther removed and to the northeastward of the lake area the verdant
fields of the Mussel Slough country strike the eye and stretch far away toward the
east. Here the broad patches of green of the alfalfa fields are pleasantly diversified
with the varying shades of green of the vinej^ards, orchards, and green fields.
Merging into this section is a broad belt of oaks, marking the line from the northeast
toward the observer of the main delta channels of Kings River, and still farther
north are the broad pasture lands of the Rancho Laguna de Tache.
Somewhat nearer at the left and disappearing in the distance toward the north-
west is the Fresno Swamp country, from which all signs of swamp have been fast
disappearing, where patches of alfalfa and of grain^ occasional groups of trees and
buildings give evidence of thrift and energy, and of at least temporar}^ success of the
efforts to bring even the freshet ffow of the river under control.
Directly in front of the observer, in the foreground of the picture, is a small
pond or lake—Summit Lake—which has an elevation about 80 feet greater than the
elevation of Tulare Lake bed, and which lies upon the course of the ffood-water flow
of the main lake. In ordinar}- seasons, and while Tulare Lake is not full, some of
the Kings River flood water finds its way to this lake through some of the delta
channels.
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From the stand occupied by the observer, his vision cau not penetrate to the still
greater irrigated districts lying far to the northeast, fairly well covering the portion
of the east-side valley plain between Kings Eiver and San Joaquin River, nor to the
broad area south of Kings. River watered by the great 76 Canal.
All of these lands lie before him, a great smooth-surfaced plain without an
undulation, not a hill, mound, or ridge that the eye can detect to break the monotony
of the landscape: and all of these lands, embracing an area of about 1.500 square
miles, are dependent upon Kings River as a source of water for irrigation, and most
of them without the artiticial application of water would be unfit for ordinary agri-
cultural purposes.
That portion of the east-side plain of the San Joaquin Valley which extends from
the San Joaquin River on the north to the Kings River on the south, and westerly
almost to Fresno Swamp, is generally refeiTed to as the Fresno Plains. In the heart
of this region is Fresno, a prosperous town of about 15,000 inhabitants, depending
almost entirely upon the farming region round about it. which has been made pro-
ductive by water, and which was a barren, dry. sand waste before its fertilit\' was
demonstrated with the introduction of water by irrigation canals.
The foothill drainage of the Sierra Xevada at its eastern margin gullied out
channels which carried the freshet run off from the foothill slopes a few miles out
into the treeless sandy plain, and there it disappeared. A few of these natural water
courses have now been converted into branches of canals, and their flow has been
brought under some kind of control. That this arrangement is not wholly satisfac-
tory has repeatedly been made evident by the inundations which periodicallv occur
at Fresno and in its vicinity.
Soils being saturated, the sinks of the creeks cau no longer dispose of the same
volumes as before and the run off seeks some outfall point farther to the west.
When another wet A\-inter or two shall have further inconvenienced the people now
residing along the path of these storm waters, some steps will no doubt be taken to
make suitable provision for surface drainage.
The slope of the Fresno Plains is greatest near the base of the hills. It falls at
first 10 to 20 feet per mile, but soon flattens to a fall of 5 to 7 feet per mile in a gen-
eral direction from northeast to southwest.
The soil is for the most part a granitic sandy loam, being of heavier character
near the hills than near Fresno, and often fine grained enough to be locally classed
as white-ash land westward of Fresno. Shallow soil is rarely encountered—most
frequently in the " hog-wallow " tracts northward of Fresno, toward San Joaquin
River. At the sinks of the water courses the soil is generally of a more clayey char-
acter and is deeper than elsewhere in this region. The general fertility of the soils
of the region is unquestioned. Hardpan substrata are not everywhere encountered.
They sometimes occur, as at points in Central Colony and elsewhere near Fresno, at
1 to 3 feet below the ground's surface, but generally are 10 feet or more below the
surface.
The Fresno Plains are watered by the upper north-side group of the Eangs River
canals. Lands are subdivided into comparatively small holdings, generally 20 to ±0
acres in the many colony tracts, and 80 to 320 acres in the rest of the district. Vine-
yards forming the basis of the great raisin and wine industries, orchards (including-
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citrus fi'uits, notaljly near Centerville), alfalfa and grain fields are more or less
compactly grouped throughout this region.
A-s a southwesterl}^ extension of this region the Wildflower country ma}^ be
named. This is the region originally commanded by the Emigrant Canal, lying to
the northward of the delta channels of Kings River. Still farther west are the Lib-
erty and Millrace settlements, and bordering the river, between the main stream on
the south and extending beyond Cole (or Murphy) Slough on the north, is the Laguna
de Tache Rancho.
The lands of the Wildflower and Liberty districts are for the most part very
sandy.
The Fresno Swamp lands, of which the area irrigated with Kings River water is
becoming notable, have a soil which may be classed as black vegetable mold. Upon
either side of the area, which was originallv tule-covered, and extending far beyond
the extreme flood limits, is the bad-land strip, stronglv alkaline, generally hog
wallow, and not j^et worth anv effort at reclamation.
The Laguna de Tache lands, except such portions as fall within the limits of the
alkaline belt, are of recent alluvial formation, deep sandy soils predominating. The
marginal portion of the rancho, which, with other lands held under one ownership,
has an area of about 68,000 acres, lies in the delta of Kings River, and is traversed
by the water courses formed by the overbauk flow toward the north and Avest from
the main channel of the river.
South of the river, extending southwesterly from the base of the foothills for a
distance of about 15 miles, are the lands watered b}' the 76 Canal. These extend
southward to Cottonwood Creek, and westerl_v almost to the delta region of the
river. This district is cut in two by the only A'alley tributary of the river, Wahtoke
Creek, which is a small foothill stream that drops into Centerville Bottoms from the
southeast, and which is crossed where it leaves the base of the hills ]:)v the 76 Canal.
The soil of the 76 countr}" is somewhat heavier and in places coarser than that of the
Fresno Plains. Most of it, however, is still to be classed as sandy loam.
At the western limit of this district and between it and the delta of the river
is the broad alkaline belt of waste lands, more or less covered, according to the
character of the seasons, with a deep efflorescence of alkaline salts.
Bevond the alkaline strip lies the southern half or the river's delta, the Mussel
Slough country, with its fertile alluvial sands, and the broad belt of dark alluvial
soil which passes from northeast to southwest centrally through this region. Soils
are here deep; hardpan is unknown. The surface of the country lies almost on a
horizontal plane, having a fall of only 2 to 4 feet per mile, southwesterly toward
Tulare Lake.
Except for the fine growth of oaks in the Centerville Bottoms, and the oaks,
cottonwoods, and willows skirting the delta channels of Kings River, the entire region
under discussion was originally treeless. The soil was but sparseh' covered with
luitritious grasses; A'erv little other vegetation was to be seen.
Water, wherever applied, has demonstrated the productiveness of the lands,
which without it were barely fit for pasturage.
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THLARE LAKE.
It is not without interest to note in connection with this inquiiy that Tulare
Lake has for several j'ears been dry. and that there has been no overflow from it into
Fresno Swamp since about 1S76.
On the basis of such information as has been obtainable a diagram of the fluctua-
tions of the lake's sui'face has been prepared, to which, as a general indication of the
character of the seasons, a diagram of the rainfall at San Francisco has been added.
(Fig. 12.)
It is to be noted that the flood flow of all the San Joaciuin Valley streams was
exceptionally larg-e in the winters of 1861-6:2 and 1867-68: also that the rainfall rec-
OIAGRAM
RAINFALL AT SAN FRANCISCO
AND THE FLUCTUATIONS IN DEPTH OF TULARE LAKE
50 years. 1830 - 1809 inclusive
APPROXIMATE WATER SURFACE FLLCTUATIONS TULARE LAKE
Fig. 12.—^RainfaU at San Francisco, and fluctuations in depth of Tulare Lake.
ord at San Francisco does not always correctly represent the conditions that prevail
in the interior, and particularly toward the south. This is notably true with seasons
with less than normal rainfall.
When it is considered that vast areas of land on Kern. Tule. and Kaweah rivers,
as well as on Kings Biver. the lake's principal feeders, have been under irrigation,
and that irrigation canal capacities on these streams in the aggregate mount into
thousands of cubic feet per second, it is not surprising that the recedence of the lake
is generally attributed to the diversion of water for irrigation. There can be no
doubt that the use of water for agricultural purposes has had its eflect upon the stages
of the lake, but when the enormous influx into the lake in a single season—1861-62,
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when the water surface rose about 16 feet, increasing in area from about 350 square
miles to about 75<» square miles—is taken into consideration, it appears that after all
the prime cause of the recedence of the lake is not the increased use of water for irri-
gation, but the long interval between seasons of excessive I'ainfall and the recent
long sequence of seasons with precipitation barel}' normal, or less than normal. It
appears, in fact, that the last season in which the streams of San Joaquin Valley wei*e
all in extreme flood was that of 1867-68. This is now so remote that a conclusion as
to change of climate mio-ht almost seem warranted were it not that Indian tradition
distinctl_y points to a still earlier period than that covered by the diagram showing
fluctuations, when the lake had all but disappeared, and that the present long sequ.ence
of dr}' years was almost ecjualed by that of 1853-1861. There is distinct evidence,
too, that at some former period of the lake's history there was a protracted low stage
(elevation at or below 200), being a period of sufficient length to permit willows to
grow to diameters of from 3 to 4 feet.^
The occurrence of successive years of scant rainfall, notably the last three
seasons, is perhaps serving a good pvirpose. These seasons afford a better and more
satisfactory basis for determining the amount of water that can be relied upon for
irrigation, and force upon the water taker the conviction that regulation of use,
without expensive and unsatisfactory recourse to the courts, is essential for their
protection.
RAINFALL AND CLIMATE.
Rainfall in the district under consideration is not overabundant. About 9 inches
represent the mean annual fall at Fresno. It is somewhat less farther to the west
and considerabl}' more at the base of the Sierra Nevada. Practically no rain falls
from May 1 to November 1, if an occasional unwelcome October shower be excepted,
which now and then drives the raisin producer under cover. Very wet seasons, with
rain at Fresno in excess of 20 inches, are rare. Those with rainfall below the normal
are more frequent. About 10 inches, when favorably distributed throughout the
winter and spring months, is considered enough to produce fair crops of grain.
Failures of grain crops on unirrigated lands are much more frequent than are good
crops.
The summer and fall of the year are dry and hot, temperature frequently rising
to about 110 F. in the shade. The nights are rarely oppressively hot. The heat of
the region lacks the oppressiveness of the moister climates of the East. In winter
the temperature rarely falls below 22^, though temperatures as low as 12^ have been
recorded. Late spring frosts are dreaded, but are foi'tunately of rare occurrence.
The splendid results in citrus fruit culture to be noted for the vicinity of Center-
ville (Kings River) are suflicient guaranties of the mildness of the winter season.
As in all copiously irrigated regions, where no effort is made to secure good
drinking water, there has been more or less sickness of a malarial type, but in some
of the districts which were considered least healthful twenty years ago, as near Cen-
terville, there is now comparatively little complaint.
^ See U. S. Geological Survey, Water-Supply Paper No. 17; also Report of Examining Commis-
sion on Rivers and Harbors, California, 1890, page 69.
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THE FLOW OF KINGS RIVER.
Most of the precipitation in the watershed of Kings River is snow. This does
not ordinarU}^ melt rapidly until in the warm months of spring. Now and then a
warm winter rain overlaps the snow belt, and its volume, added to by the melting-
snow, produces freshets in the river. These are generally of short duration, and
may occur at any time in December, January, February, or March. AVhen the
warm weather of spring sets in, the melting snow keeps the river at a protracted
high stage generally during April, Maj-, and June, sometimes much later. The
maximum flow of the river is not infrequently 20,000 to 40,000 cubic feet per second,
and in times of excessive rainfall, as in 1861-62 and 1867-68, it no doubt far exceeds
this amount. The low-water stage is reached in September and October, and gener-
ally extends into November and December. The river, after seasons of about normal,
or less than normal, rainfall, carries about 200 to 300 cubic feet per second at its low-
water stages.
Gagings which may stand as close approximations of the flow of the river have
been made as follows:
Discharge of Kings River.
Place. Date. Discharge. Authority.
Cuhicfeet
per second.
June 24, 1881 6,0.50 State engineer.
Do July 26,18S1 1,820 Do.
Do June 20, 1882 366 Do.
Do Nov. 19,1883 266 Do.
Near King.sburg, between Centerville Bottoms and the upper group Jan. 19.1882 59 Do.
of canals.
Do Nov. 22,1883 119 Do.
Do Aug. 15,1885 158 Do.
Do Jan. 10,1895 1,830 U. S. Geological Survey.
Do Mar. 23,1895 500 Do.
Do Dec. 2, 1895 356 Do.
Do Apr. 11,1896 1,833 Do.
Do Feb. 11,1897 905 Do.
Do Apr. 6, 1897 828 Do.
Do June 3,1897 5,959 Do.
Do July 17,1897 503 Do.
Do Sept. 10, 1897 221 Do.
Do Nov. 3, 1897 465 Do.
Do '. Dec. 28,1897 522 Do.
Do Apr. 21,1898 1,658 Do.
Do May 28,1898 1,026 Do.
Do July 2G,1S9S 305 Do.
Do Aug. 30,1898 94 Do.
Sept. 3,1895 524 Do.
Do Nov. 24,1895 248 Do.
Do r 'Apr. 12,1896 1,748 Do.
Do : June 12, 1896 15,941 Do.
Do Nov. 1, 1896 401 Do.
Do Feb. 13,1897 1,021 Do.
Do Apr. 5, 1897 2,071 Do.
Do June 1,1897 8,838 Do.
Do July 15,1897 3,313 Do.
Do Sept. 9,1897 295 Do.
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Discharge of Kings River—Continued.
Place. Date. Discharge. Authoritv.
Red Mountain, above all the canals
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Nov.
Dec.
Apr.
May
July
Aug.
Dec.
Apr.
May
June
June
Aug.
Sept.
Dec.
Dec.
April
May
June
Aug.
Sept.
Sept.
1, 1897
22,1897
20. 1898
29. 1898
27. 1898
31, 1898
21, 1898
19, 1899
15. 1899
3, 1899
26, 1899
2, 1899
4, 1899
8, 1899
21, 1899
4, 1900
16, 1900
19, 1900
10, 1900
4, 1900
27, 1900
Cubic feet
per second.
552
515
4, 943
2, 672
503
244
2,444
5,409
4, 422
3, 954
3,049
608
206
458
974
2, 035
6, 436
5,072
472
405
220
U. S. Geological Survey.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Based on a rating table prepared by the State engineer, and a record of the
stages of water, the flow of Kings River above all canals was estimated for the years
1878-79 to 1883-8i, as follows:'
Estimated month]ij Jiow of Kings Eiver above the canals, 1878 to 1884.
Month.
November
.
December .
January . .
.
February .
March
April
May
June ,
July
August
September
October...
1878-79.
Cu.fl.
per sec.
300
290
370
870
1,970
4, 750
5, 090
3,760
1, 650
380
270
280
1879-
C'lt. ft.
per sec.
400
1,440
720
1,040
1,120
5,230
7, 120
9. 540
4, 800
1.150
370
220
1880-81.
Cu.ft.
per sec.
220
510
870
2, 430
1,900
5, 8oe
8, 220
5, 010
4,790
650
340
250
Cu. ft.
per sec.
230
260
380
440
1,2.50
3, 170
9,190
6,410
2,020
620
390
610
1882-83.
Cu.ft.
pier sec.
470
340
320
340
1,050
2, 220
6,700
6,730
1,460
600
480
420
1883-84.
Cu.ft.
per sec.
260
220
430
2, 620
3,610
3,370
9, 210
17, 630
13, 210
3, 570
880
900
Mean,
1878-1884.
Cu.ft.
])er sec.
313
510
.515
1, 290
1,817
4, 090
7, 588
8, 180
4,655
1,162
455
447
^ See Physical Data and Statistics, W. H. Hall, State engineer, 1886, pp. 452, 476.
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Based on the gagiugs of the U. S. Geological Survey, the estimated monthly
discharge of the river at Red Mountain, 1896 to October, 1900, has been as follows:
Estimated monthly Jloiv of Kings River at Red Mountain, 1896 to October, 1900.
Month. 1S96. 1S97. 1898. 1899. 1900. Mean.1896-1900.
Cu.jl. Cu.ft. Cu.ft. Cu.ft. Cu.ft. Cu.ft.
per sec. per sec. per sec. per sec. per sec. per see.
11, 020 624 624 513 1,706 2,897
Februarv 1,140 6,344 1,170 660 742 2,011
March 7,020 4,408 1,170 2, 165 1,802 3,313
April 4,600 9,380 7,820 4,512 2,098 5, 682
Mav 22, 100 22, 732 6,520 3,568 5,844 12,513
June IS, 920 10,-580 3,280 6,477 5, 131 8,998
Julv 6,6S0 4,040 1,310 1,411 1,229 2,934
August 1, 212 1,100 400 411 415 708
September .590 480 780 215 301 473
October 510 •570 728 384
Xovember 1,076
550
2,520
8,348
2So
1,450
638
991
As the rating of a stream is more or less affected bv changes in the configuration
of the river bottom, and no record of these changes is obtainable between gagings,
due allowance should be made for this element of uncertainty in using figures from
the above tables. They are least reliable for the low-water period.
Inspection of these figures and the great variations from year to year point in
the first place to the value of continuous records of this character. These records
show an abundant supply of water in ordinary years during the very period when
water is most needed b}' the irrigator—April, ]May. and June. In these months the
ordinary flow is from 5,000 to 10,000 cubic feet per second.
WATER STORAGE.
Water has flowed so abundantly in Kings River that but little inquiry has been
made in reference to storage facilities in the river's watershed; and there are no
storage reservoirs of note now in service, or under construction, on the river or any
of its tributaries. It is not within the proposed scope of this paper to deal with the
possibilities for storage which undoubtedly exists at various points in its watershed.
CLAIMS TO WATER.
There seems to be no question that under the statute of appropriation beneficial
use is to become the measure of the right acquired to use the water appropriated,
and that prioritj" of such beneficial use is to be duly recognized.
Under the statute above mentioned, claims to water are posted at the points
where diversions from natural streams are to be made. The notice as recorded is
rarely accompanied by any aflidavit that it has actually been posted. The notice is
recorded in a book kept for the purpose at the county seat. If work commences
within sixty days after the- posting of the notice and is diligently prosecuted to the
completion of the work, the date of posting the notice fixes the date of the taking of
the water. No facts, other than the intent of some person to take a certain
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amount of water, are ordinarily incorporated in tlie record, and no determination is
possible from the record -whether the water claimed in the notice is actuality taken
and put to a benefical use, or whether the canal or ditch has been constructed, and of
what dimensions and capacity. No standard form of notice is prescribed by State
or county authorities, and the fact of the posting of the notice is not verified except
in a very few cases. If a claimant assigns his rights to some one else, and the location
of the claim is not stated with precision, it often becomes extremely diflicult to identify
the claim or claims made for any particular canal; in fact, without the aid of canal
owners and a complete search of the records of conveyances, it would be impossible
to assign the filings to the respective canals and ditches.
The facts relating to canal construction, to date of completion, to original
capacities, to subsequent enlargement, to extensions and kindred matters, do not
become matters of record until a dispute between rival claimants to the same water
brings the canal owners into court, and even then the findings of the court, based
upon the weight and preponderance of evidence and conclusions reached hy the
courts, should not always be considered final.
Three hundred and fifty-five claims to water and water apportionments, the
latter made by the county boards of supervisors acting as water commissioners,
could be identified with a fair degree of certaint^y as being intended to appertain to
Kings River or some of its tributaries. Thirteen others were so indefinitel}' worded
that they afforded no reliable clew to the stream or localit}^ where the original was
posted. These notices have been abstracted from the records of the three counties,
Fresno, Tulare, and Kings. The last-named county was formed a few years ago out
of a portion of Tulare County.
By assuming an approximate equivalent for the claims which are indefinite in
the statement of amount of Avater to be diverted, and which fail to specifj^ the dimen-
sions of the canal or ditch to be constructed, it is found that these filings cover an
aggregate of about 750,000 cubic feet per second, of which about 100,000 can readily
be identified as duplications. A mere glance at the estimated flow of the river
(p. 269) is sufficient to show the extent of exaggeration ordinarily indulged in hy
the water claimant.
The notices of claims to water from Kings River tributaries, so far as they could
be identified as relating to this stream, are scattered through the records of three
counties, Fresno, Tulare, and Kings. ^
INSUFFICIENCY OF THE RECORD.
The first claim, recorded on July 28, 1863, was to "all the water" of Fish
Creek.
Two years later Hiram Dennis described his appropriation as a "ditch 20 feet
wide."
Jesse Morrow, in 1865, recorded a claim to part of the water of Kings River
sufiicient for the purposes stated in his notice.
Jesse Morrow, William Hazleton, and Harvey Akers, in Januaiy, 1866, claimed
1 A tabulated abstract of the records of claims to water from Kings River was submitted with the
report. It covered 42 pages of type-written manuscript, and is too long for insertion here.
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the "necessaiy water" for a ditch to commence at the foot of Red Mountain, 3.5
miles above Akers's place, and to irrigate lands below the point of diversion.
In the following seven claims the amounts claimed can onl}' be conjectured
from the sizes of the proposed ditches: Five feet wide, 2.5 feet deep; 30 feet wide;
3 feet wide at bottom; 10 feet wide at bottom, 6 feet deep; 10 feet wide at bottom,
2 feet deep; 50 feet wide and 10 feet deep; 20 feet wide on bottom, 30 feet wide on
top, 1 feet deep, and one which merely describes the purpose of the claim "'irrigation
and watering stock."
The seventh of these, giving top and bottom width of canal and depth, was made
by M. J. Church, at the head of the Sweem Ditch, and appears to' have been intended
as a notice of enlargement.
A claim of water from Wahtoke Creek is for "sulEcient water" for irrigation,
John Bensley, on behalf of the San Joaquin and Kings River Canal and Irri-
gation Compan}', on June 17, 1871. recorded a notice of a claim to the "first right
to water running in Kings River."
The same canal company, five months later, claimed the waters of the river for
15 miles of its course.
Such expressions as '''50 feet of water," "all the water here flowing." "30 cubic
inches of water," "300 feet under l-inch pressure," "700 cubic feet under 1-inch
pressure," "3 cubic feet running water," "500,000 inches per second under l-inch
pressure," " 5,181,000 cubic inches under 1-inch pressure." "all the water in the
lake," "2,000 miner's inches of water under a head pressure of 1 foot per second."
"300 cubic feet at the rate of 1 linear foot per second." "100 cubic feet of water,"
"sufficient to fill ditch," are tvpical of the indefiniteness which is found in these
records of intent to take water.
Occasionally a definite amount named in a claim is rendered uncertain by further
explanation, such as "8,610,000 cubic inches per second (300,000 inches under 1-inch
pressure)." which may be held to mean either 5,000 or 1,000 cubic feet per second.
The location at which the notice is posted, or where the waters are to be diverted,
is generally described with fair precision, but sometimes there is no further descrip-
tion than " at the point where this notice is posted," which is now and then made
more definite b}^ reference to a pine or alder tree, or, far better, some cabin or
residence at least locally known.
There is rarel}" anything of record that will enable an identification of the claims
under which ditches and canals which have been constructed take water. Neither
is any record made of the date of commencement of work, nor of its diligent
prosecution.
When, by reason of an increased demand for water for an}' ditch or canal, the same
is enlarged and its works are so altered that it can deliver more water, the date of
such enlargement and the condition and capacit}^ of the works before enlargement
generally live onty in the memory of the inhabitants, and where such enlargements
have been made it is more than probable that diligence in carrying the work forward
to the ultimate condition would be claimed even if years have elapsed between the
first construction and the enlargement. Attempts are thus often made to date back
to the original, taking the right to full finished canal capacity, when controvei'sy
arises with other claimants.
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Under these circumstances the recorded copy of the posted notice has but little
value, if any, be^'ond fixing the date at which the original claimant intended to take
water and put the same to a beneficial u.se. To be of real service, even in this respect,
the record should not be made at the county seat of the county in which posted, but
in some place where all records relating to the same stream are to be found.
Kings River, after all, is a tributary of San Joaquin River—somewhat uncertain
of flow in the channels which it sends through Fresno Swamp, and particularly
unreliable in the matter of producing an overflow from Tulare Lake—but still at
times an impoi'tant feeder. The question ma}^ arise, therefore, as to the extent that
riparian ownership on the San Joaquin River ma}' afi'ect the use of water from Kings
River. It may seem a remote question to raise, but the principle involved is the
same as on a stream known throughout its course by only one name, and is alluded
to for the purpose of illustrating how imperfectly the rights of water takers are
protected. The bank-land owner, hundreds of miles below, may, perhaps, be pre-
sumed to periodically search the records of half a dozen counties to see whether any
one intends to take the water he is entitled to have flow past his property. Does he
do so? The appropriator hundreds of miles above him, on the other hand, is safe
in his taking only after the downstream bank-land owners have all slept on their
rights live 3'ears or moi'e, and even then only if there be not some minor heir to
interfere at a still later period.
The notice of a claim as recorded confers no right to water or to its use. To
establish this right it is necessary to furnish, when required by adverse claimants,
proof of the taking, of compliance with the law in this respect, and of the amount
put to beneficial use.
There seems to be no way—unless by friendly litigation, and this has its dangers
—
in which the appropriator can have his rights judicially defined.
WATER LAWS AND V7ATER RIGHTS.
It is not intended to present a full review of the laws governing the right to use
water for irrigation in this State, but a brief reference thereto seems essential for a
full understanding of the purpose of the notice of a claim to water as well as of the
rights of an appropriator and of an irrigator.
Under the act of the legislature passed in 1850, which declares "the common law
of England, so far as it is not repugnant to or inconsistent with the Constitution of
the United States, or the constitution of the State of California, shall be the rule
of decision in all the courts of the State," the common-law doctrine of riparian rights
has been recognized and enforced by the courts of the State to such a degree as to
often seriously hamper the diversion of water from a stream, even when intended
to be used for some pui'pose more beneficial than any it could serve while flowing in
its natural channel to a place of outfall.
The vested rights under this doctrine were recognized when the civil code was
adopted in 1872, but the}^ were not defined. In fact, great uncertainty seems yet to
exist as to what rights to the use of water the riparian doctrine confers. As some-
times interpreted, giving to the bank-land owner the right to see the water of a
stream flow ''undiminished in quantit}' and unimpaired in purity," the doctrine has
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always been and will always prove a o-reat obstacle to the diversion of water for such
purposes as use in mining, irrigation, industrial purposes, and for domestic use.
It does not appear from decisions rendered that the rights conferred and actually
vested have yet been clearh" defined. The use to which water may be put and the
extent of the tract to which the vested right appertains seems to be still indefinite
and peculiar to each particular case. Xo distinction seems to have yet been drawn
between lands extending back from the margin of a stream 5 rods and others that
extend back o miles. The c^uestion, too, as to the extent to which any riparian owner
may diminish the flow of water in putting it to some use seems to remain unanswered.
The intent under the riparian doctrine seems to be that there shall be no material
reduction.
The results of the decisions recognizing that under this doctrine certain rights
have been vested has been to compel appropriators who had use of water for town
supply, for mining, for irrigation, or for other purposes involving an actual diminu-
tion of flow in the stream from which water is taken, to negotiate with riparian own-
ers and to pay, often excessively, for a waiver of their vested rights. So long as
these rights I'emain indeterminate, varying with size and shape and topographical
features of the riparian tract, such adjustments are made extremelv difiicult and bur-
densome to new enterprises. ,
As the common-law doctrine was not found compatible with the early and soon
firml}' established customs of the miners who have use for water at points far removed
from the natural water courses, these customs c[uickly established a right to the use
of any water not already appropriated, and this custom c[uickh' cr3'stallized into
statutory law as follows:
The right to the use of running water flowing in a river or stream, or down a canyon or ravine,
may be acquired by appropriation.
The appropriation must be for some useful or beneficial purpose, and when the appropriator or his
successor in interest ceases to use it for such pui-pose, the right ceases.
The person entitled to the use may change the place of diversion, if others are not injured by such
change, and may extend the ditch, flume, pipe, or aqueduct by which the diversion is made to places
beyond that where the first use was made.
The water ap^sropriated may be turned into the channel of another stream and mingled with its
water, and then reclaimed; but in reclaiming it the water already appropriated hy another must not
be diminished.
As between appropriators, the one first in time is the first in right.
A person desiring to appropriate water must post a notice, in writing, in a consi^icuous place at the
point of intended diversion, stating therein:
(1) That he claims the water there flowing to the extent of (giving the number) inches, measm'ed
under a -l-inch pressure.
(2) The purpose for which he claims it, and the place of intended use.
(3) The means by which he intends to divert it, and the size of the flim^e, ditch, pipe, or aque-
duct in which he intends to divert it.
A copy of the notice must, within ten days after it is posted, be recorded in the ofi:ce of the
recorder of the county in which it is posted.
Within sixty days after the notice is posted the claimant must commence the excavation or con-
struction of the works in which he intends to divert the water, and must prosecute the work diligently
and iminterruptedly to completion, unless temporarily interrupted by snows or rain; provided, that if
the erection of a dam has been recommended by the California Debris Commission at or near the place
where it is intended to divert the water, the claimant shall have sixty days after the completion of such
23856—No. 100—01 18
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dam ill which to commence the excavation or construction of the works in wliich he intends to divert
tlie water.
By "completion" is meant conducting the waters to the place of intended use.
By a compliance with the abo\'e rules the claimant's right to the use of the water relates liack to
the time the notice was posted.
A failure to comply with such rules deprives the claimants of the right to the use of the water as
against a subsequent claimant who complies therewith.
Persons who have heretofore claimed the right to water, and who have not constructed works in
which to divert it, and who have not diverted nor apjilied it to some useful i)uri)ose, must, after this
title takes effect, and within twenty days thereafter, proceed as in this title provided, or their right
ceases.
The recorder of each county must keep a book, in which he must record the notices provided for
in this title.
The rights of riparian proprietors are not affected by the i^rovisions of this title.
This last section leferring to riparian rights has been repealed. But as the sec-
tion conferred no right its appeal takes nothing from the chapter, neither does it
strengthen the cause of the appropriator. No matter what danger may lurk in the
doctrine of riparian rights there was very little danger in this section of the code.
Whatever rights are, or have been, vested by the doctrine of riparian rights will
remain vested rights until, by the right of eminent domain, thev are condemned for
some higher beneficial purpose. •
Whenever water is appropriated for the purpose of being sold for domestic use,
or for irrigation and the watering of stock, the supervisors of the counties wherein
the water is to be sold, or the town trustees, as the case may be, have the right to
establish water rates; l>ut these rates are to be such as atlord a reasonable return upon
the value of the plant or canal in use.
As a result of the efforts of a large number of advocates of the doctrine that land
and the water to irrigate it should be held in joint ownership an irrigation-district
law was passed in 1887. Provision was made for the ordering of an election for the
organization of districts on petition of fifty or a majority of the freeholders of the
proposed district. Lands included in any district were to be susceptible of irrigation
from a common source. County supervisors were given power to grant or deny
petitions from freeholders desiring to form districts. They could order the neces-
sary election and could amend boundaries. District directors (live in number) were
elected from divisions into which the districts were divided. Upon the adoption of
plans and the making of an estimate of cost by an engineer bonds were issued and
their sale was permitted at not less than 90 per cent of their face value. In voting
on the formation of the district and on the issuance of bonds no property t|ualification
was prescribed.
This irrigation-district law has proven a serious obstacle to healthful irrigation
development in this State. The machinery for the application of the fundamental
principle has proven inadequate. The district law withstood successfully the most
vigorous legal attacks, yet the affairs of no district have been so managed as to escape
such attacks or to fully satisfy the expectations of the landowners.
There shoiild have been State instead of local control at the verv outset of district
formation. The sufficiency of the water supply and the extent of the district should
have been vouched for by the State engineer or by some department equivalent to a
professional department of public works. Only property owners should have had a
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voice in the formation of the districts and in the issuance of bonds. Voting should,
moreover, have been proportional, or nearlv so. to the value of the property repre-
sented by each voter. Much better results would, it is thought, have been attained
if bonds for the construction of the works had been issued by the State and the
works had been constructed by the State for the benefit of the district. .The State
might have been given the right to levy a tax upon the district to -pay interest, and
it might have retained control of all works of diversion and delivery of water into
the districts until such time as it had been recouped for its outlay and all bonds were
redeemed.
The law, as enacted, was constantly being evaded. Bonds were sold to third
parties in order to be passed from the district to contractors who could not receive
them in direct payment for work done. The work for which the}' were received was
contracted for at high prices in oi'der that bonds could be disposed of at values far
below par and still compensate the contractor for his outlay-. Or works were con-
structed at private expense with an understanding that they would be bought with
district bonds on completion—the law permitting completed works to be thus paid
for. Large blocks of bonds, too, were delivered in payment for reputed water
rights. Districts were formed on petitions of freeholders who had accepted donations
of worthless land, a few acres apiece, in order to qualify as freeholders. In other
cases the difficulties of securing an adequate water supply had not been well considered.
The districts were misled by low estimates of cost, and after construction had been
commenced to make the work already done of value, they had to increase, often
double, the bond issue. In other districts the burden of taxation became so great
that ever}' effort has been and is being made to evade payment of the incurred
obligations.
Of all the districts (over thirty) organized in the State veiy few are to-day in suc-
cessful operation. One of these, though not free from troubles of its own, is the
Alta Irrigation District, referred to later on. Two others, dependent ou Kings River
water, had been organized, but are now defunct. These were the Selma district, in
which a bond issue was repeatedly defeated, and the Sunset district, whose organiza-
tion has been declared illegal.
The statutes are silent as to the rights to subsurface and artesian waters, and
here again common law becomes the rule of decision. The tendency of recent deci-
sions seems to be to protect a prior user when the subsurface waters flow in a well-
defined subsurface channel.
The landowner who prepares his land for irrigation and to whom water is fur-
nished by a canal corporation, is b}' law granted a continuous right to obtain water
from the same corporation. The statute provides:
Whenever any corporation, organized under the laws of this State, furnishes water to irrigate
lands which said corporation has sold, the right to the flow and use of said water is and shall remain
a perpetual easement to the land so sold at such rates and terms as may be established by said corpo-
ration in i^ui-suance of law; and whenever any person who is cultivating land on the line and within
the flow of any ditch owned by such corporation has been furnished water by it with which to irrigate
his land, such person shall be entitled to the continued use of said water uj)on the same terms as those
n-ho have purchased their land of the corporation.
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WATER-RIGHT LITIGATION.
A search of the court records of the three counties through which Kings River
flows has been made, and abstracts of a number of cases, showing the basis of com-
plaint, the answer, and the decree of the court (if judgment has been rendered), are
noted in the abstracts which are herewith presented. The abstracts cover 42 cases
in Fresno Count}^ 42 cases in Tulare Count}', and 19 cases in Kings County, and
these 1}}^ no means represent all the litigation relating to water and water rights, but
cover only the principal cases in which the rights of ditches and canals to divert
water from the river or its branches are brought into question. The list could be
supplemented with nianv more relating to controversies between water consumers
and the canal companies which are furnishing the water, and others relating to the
\alidity of the formation of irrigation districts and kindred matters. Time and
means have not permitted this inquir}' to be made complete.
AVhen the lands bordering upon Kings River in its course from the foothills to
the valley trough were sold there was doubt as to whether the riparian doctrine
prevailed in this State, and even after being recognized by the courts this doctrine,
b_y reason of the vagueness and uncertainty of the definition of the rights of the
riparian owner and of the extent of riparian lands (particularly when the riparian
owner himself often claims under this doctrine merely to become an appropriator),
was 1)ut little heeded Avhen the matter of making a water appropriation was under
consideration. In view of the abundance of the water supply, the earliest ditch
builders felt secure under the sanction of custom and the language of the statute
which permitted the taking of water for beneficial purposes. They preferred to rely
upon the fact of the taking rather than upon official records to establish a claim or
a right to the use of water as against other takers or often against riparian owners.
The demand for better and clearly defined regulations in the matter of acquiring the
right to use water has not therefore been as urgent!}' pressed as circumstances would
seem to warrant. This has no doubt been also largely due to the fact that appropri-
ators themselves have often preferred to first let sufficient time elapse for the perfec-
tion of their own works, with extensions and increased beneficial use, before inviting
thorough judicial inquiry and equitable apportionment.
In the upper portions of the valley section of Kings Ri^'er it flows through the
Centerville Bottoms in a network of channels, and all the lands bordering the river
appear.;, under the riparian doctrine, to have some rights that were encroached upon
hy the canals and ditches taking water from points above or near the upper end of
the 1)ottom lands. So. too. the lands bordering upon the delta channels, and, in fact,
most of the lands of the river delta, notabl}' the Laguna de Tache Rancho and the
large holdings along the southerly bank of the main stream, have under this doctrine
been in a position to interpose legal objections and obstacles with more or less success
to the taking of water by the canals. It has not always been a question of compelling
the canal companies to pav for the damage done by the diverting of water, but the
controversies have almost invariably been in the nature of attempts to estop the
taking entirely. Proceedings to accomplish this are often postponed until long after
the canal is constructed and in service. The enforcement of a decree is then often
^The abstracts referred to cover 1.30 pages of typewritten matter and are too long for insertion.
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thought to be an unbearable hardship, and there are canals on the river to-day appar-
entlv evadinof decrees of the courts. Trhich denv them the riofht to take water.
As a result of the suits brought bv the owners of the Lag-una de Tache Rancho,
who control in the aggregate over 60.000 acres of laud in one body, which lies for the
most pai't in the delta region of the river, it was. on July 21. 1885, decreed that the
Fowler Switch Canal Company should take no water from Kings River and should
till in the head of its canal. On September 12. 1SS5. judgment was entered against
the Centerville and Kingsburg Canal Company, decreeing that its canal take no
water, remove all dams and other obstructions from Kings River, and fill in the head
of its canal. It was decreed on November 5. 1SS.5. that the Kings River and Fresno
Canal Company should take no water from the river and should fill in the head of
its ditch. This decree may have, in part at least, been the reason for the passing
of this canal into the hands of the Fresno Canal and Irrigation Company, now con-
trolled by the same persons who own the Laguna de Tache Rancho. A similar judg-
ment was entered against the 76 Canal, or Alta Irrigation District Canal, on November
1. 18S9. except as to water for use on the riparian lands irrigated by it in Fresno
County. All these decrees, having been aflirmed by the supreme court of the State,
appear as final judgments. When we still find these canals receiving water at mean
to high stages of the river it ma}- be inferred that they do so on tolerance.
It would seem more logical and more equitable to have laws so admiuistei'ed that
either these canals could never have been built or that, having been built, their
rights to surplus water should have been more clearly defined.
As above stated, one of these canals, the Kings River and Fresno Canal, is now
owned by the same persons who own the Fresno Canal and the Laguna de Tache
Rancho. so that in its case, plaintiff' having absorbed the defendant, the court deci-
sion may never be enforced.
In the case of the Fowler Switch Canal the decree has been rendered ineffectual,
in a measure at least, by floating the water right of the Emigrant Ditch, in part, to
the head of the Fowler Switch Canal, it having happened that the Emigrant Ditch
Company Avas more fortunate than the other canal companies in securing a court
decision, on February 3. 1890. denying the owners of the Lagmia de Tache Rancho a
cause of action, and decreeing that the Emigrant Ditch has a capacity of 190 cubic
feet per second. Branches of Fowler Switch Canal extend into the region com-
manded b}- the Emigrant Ditch and connect with the branches of the latter, but the
head of Fowler Switch Canal is about 33 miles above the original head of the
Emigrant Canal.
Of the decisions rendered by the courts the following may be noted as of more
than local interest:^
August 10, 1875. the Kings River and Fresno Canal Company was by a decree
of court denied the right to use Centerville branch of Kings River.
November 5, 1885. a jvidgment was rendered requiring the Kings River and
Fresno Canal Company to remove from the river, and from the Centerville channel
thereof, all dams and obstructions placed therein bv that company, and to fill the
head of its ditch so that water can not flow from the river or from said channel
^ Decisions are here noted as they relate to each canal in chronological order, being repeated for
each canal to -n-hich they relate.
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into the ditch, and enjoining them from diverting any of the waters of the river.
Affirmed by supreme court.
August 10. 1875, the Fi'esno Canal and Irrigation Company is granted, as
against the other claimants, the right to use Centerville channel of Kings River as a
part of its canal system.
Jaiuiary 8, 11X)0, the Fresno Canal and Irrigation Companj^ received judgment
against the Alta Irrigation District (76 Canal), declaring it to be entitled to 1,000
cubic feet of water per second. An appeal is pending.
March 16, 1892, it was decreed that the Fresno Canal and Irrigation Company is
entitled to divert 100 cubic feet of water per second, and no more, until the Lower
Kings River Canal is supplied with 1.59 cubic feet per second, and that its acts in
diverting 500 cubic feet per second in August, September, October, November, and
December, 1877, 1878, and 1879, were unlawful. Appealed, and appeal dismissed.
March 6, 1892, a judgment was entered declaring the Fresno Canal and Irriga-
tion Compan}^ entitled to divert 100 cubic feet of water per second, and no more,
until the Last Chance Canal is supplied with 190 cubic feet per second. Appealed,
and appeal dismissed.
September 12, 1885, judgment was entered decreeing that the Centerville and
Kingsburg Irrigation Ditch Company is required to remove all clams and other
obstructions placed or maintained by that company in Kings River, and enjoining
it from diverting any waters from the river or in any manner interfering with the
full flow of its water.
February 25, 1900, the Centerville and Kingsburg Irrigation Ditch Compan}^ is
awarded 600 cubic feet per second, subject to the prior rights of the Peoples Ditch
Company to 274 cubic feet per second, of the Lower Kings River Water Ditch Com-
pany to 182 cubic feet per second, and of the Last Chance Water Ditch Compan}^
to 217 cubic feet per second. It is also decreed that the so-called Arkansas Flat
people have the right to divert from Kings River into China Slough, through the
Centerville and Kingsburg Ditch, 19 cubic feet of water per second; but this right
seems also to be subject, under the decree, to the prior rights of the other canals.
On appeal.
July 21, 1885, a judgment was entered against the Fowler Switch Canal Com-
pany decreeing that that company be forever enjoined from diverting any water
from Kings River and from obstructing or in an^^ manner interfering with the How
of its waters. Affirmed by the supreme court.
^
Februarys, 1890, the Emigrant Ditch Company was given judgment against the
owners of the Laguna de Tache Rancho, who attempted to prevent its taking water,
and it was decreed that its canal had a capacity of 190 cubic feet per second.
Affirmed b^^ the supreme court.
April 17, 1885, a judgment was entered debarring the owners of the Laguna de
Tache Rancho from diverting from Kings River or Cole Slough any more than 30
cubic feet per second until the Lower Kings River Ditch Company is supplied with
100 cul:»ic feet per second. Appealed and judgment affirmed.
July 21, 1885, the owners of the Laguna de Tache Rancho obtained a judgment
against the Fowler Switch Company decreeing that the canal company be forever
enjoined from diverting any water from Kings River and from obstructing or in
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ail}' manner interfering with the full flow of the waters of the river. Appealed and
judgment afiirmed.
September 12, 1885, the owners of the Laguna de Tache Rancho obtained a
decree of court against the Centerville and Kingsburg Irrigation Ditch Company for
^1,000, and requiring it to remove dams and other obstructions from Kings River,
and enjoining it from diverting an}' water from the river. Appealed and appeal
dismissed by the supreme court.
November 5. 1885, the owners of the Laguna de Tache Rancho obtained a decree
of court against the Kings River and Fresno Canal Compan}' requiring it to close its
ditch and enjoining it from taking water. Affirmed by supreme court.
Maj^ 3, 1886, the owners of the Laguna de Tache Rancho obtained an injunction
restraining the Last Chance Water Ditch Company- from dredging out and enlarging
the lower channel of Kings River at and immediate^ below Cole Slough, and from
erecting and maintaining any dam or obstruction across the channel of Cole Slough,
or from doing anything that would interfere with the free flow of water in Cole
Slough.
October 1, 1897, in an action entitled the Lower Kings River Water Ditch Corn-
pan}^ V. The Peoples Water Ditch Company, it was decreed that the Laguna de
Tache Rancho is entitled to divert 30 cubic feet of water per second before any of
the parties to this action are entitled to 'c^wj water.
November 4. 1889, the owners of the Lagvma de Tache Rancho obtained a decree
enjoining the 76 Land and Water Company from diverting from Kings River an}' of
the water of said river for sale and for distribution and use upon any lands whatever,
except such as are riparian lands, on said river in Fresno County. (Lands are
described.) Appealed and judgment affirmed b}' the supreme court.
January 8. 1900, Alta Irrigation District was declared entitled to divert 500
cubic feet of water per second, subject to a prior right of Fresno Canal to 1,000
cubic feet per second, excepting in the months of October and November, in addition
to a certain quantit}' which the Fresno Canal and Irrigation Company maj^ be obliged
to pei'mit to flow down the river for use of the Peoples Ditch Company.
September 19, 1893, a judgment was entered against the 76 Land and Water
Company (Alta Irrigation District) decreeing to the Peoples Ditch Canal a priority
of right to 200 cubic feet of water per second from Kings River, and awarding the
Peoples Ditch Companv a judgrnent for $11,869 and costs. Affirmed by the supreme
court.
May 9, 1900, a judgment was entered by stipulation, according to which it was
decreed that the Last Chance ^Vater Ditch Compan}' has a right prior to any of the
76 Land and Water Compan}" (Alta Irrigation District) to 217 cubic feet of water per
second from Kings River, except during the months of September and October of
each year; and further decreeing that after the Last Chance Water Ditch Company
is supplied with this water, measured in the SE. \ of sec. 30, T. 16 S., R. 23 E., that
svibject to this right the 76 Land and Water Company (Alta Irrigation District) is
entitled to 750 cubic feet per second.
Based on a complaint dated July 20, 1898, a judgment is entered by agreement
between the 76 Land and Water Company (Alta Irrigation District) and the Lower
Kings River Water Ditch Company, according to which it is decreed that the Lower
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King's River Water Ditch Compain^ has a prior right to 182 cubic feet of water per
second from Kino-s River, and that subject to this right the 76 Canal is entitled to
750 cubic feet per second.
September 19. 1893, a judgment was entered decreeing a priority of right to 200
cubic feet per second to tlie Peoples Ditch Company as against the claims of the 76
Land and Watei' Company and the Alta Irrigation District, also giving judgments
against the 76 Land and Water Company and the Alta Irrigation District for 111.869
and costs. Affirmed by supreme court.
July 23. 189.5, a judgment was entered. ])ased on an agreement or stipulation,
according to which a priority of right to a certain amount of water—25 to 100 cubic
feet per second (not intelligible in the abstract at command)—is conceded by the
Peoples Ditch Company to the Lower Kings River Water Ditch Company.
October 1, 1897, a decree was entered declaring the Peoples A^^xter Ditch Com-
pany entitled to 200 cubic feet per second, subject to a prior right of the Laguna de
Tache Rancho to 30 cubic feet per second, and of the Lower Kings River Water Ditch
Company to 100 cubic feet per second.
May 15, 1899, the Peoples Ditch Company obtained judgment against the
owners of the Laguna de Tache Rancho, who endeavored to prevent the taking of
water b}^ the canal, and for -ISO cubic feet of water per second. Affirmed by supreme
court November 10, 1893.
Februarv 25, 1900, the Peoples Ditch Company is decreed to have a right to 274
cubic feet of water per second prior and superior to the right of the Arkansas Flat
people to divert 19 cubic feet per second through the Centerville and Kingsburg
Canal, and prior to the right of the Centerville and Kingsburg Irrigation Ditch
Company to divert 600 cubic feet per second. On appeal.
May 3, 1886, a judgment was entered enjoining the Last Chance Water Ditch
Company from placing or maintaining a dam or in any wise obstructing the full flow
of water in the head of Cole Slough, and from enlarging the channel of Lower Kings
River at the head of Cole Slough.
March 6, 1892, a judgment was entered declaring the Last Chance Canal to be
entitled to 190 cubic feet per second, subject to the prior right of the Fresno Canal
and Irrigation Company to 100 cubic feet per second. Appealed and appeal
dismissed.
April 13, 1897, the Last Chance Water Ditch Company is adjudged to be the
owner of 250 culjic feet of water. (Last Chance Water Ditch Company r. The
Upper Leinberger Slough Company et al.)
October 5, 1897, a decree was entered declaring that when the cpiantity of water
flowing in the river is in excess of 300 cubic feet per second, the Last Chance Water
Ditch Company is entitled, at all times, as against the Peoples Water Ditch Company
and the Lower Kings River Water Ditch Company, to divert into its canal all of
such excess, less a pro rata contribution toward 30 cubic feet per second, to which
the Laguna de Tache Rancho is given a prior right, until the excess equals 100 cubic
feet ]ier second.
Februarv 25, 19()0. the Last Chance Water Ditch Company was decreed to have
a right to 217 cubic feet per second prior and superior to 19 cubic feet per second
which the Arkansas Flat jjeople may divert through the Centerville and Kingsburg
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(yanal and prior to the right of the Centerville and Kingsburg Irrigation Ditch
Company to 600 cubic feet per second. On aiDpeal.
Ma}- 9, 1900, a judgment, based on agreement between the Last Chance Water
Ditch Company and the 76 Land and Water Company (Alta Irrigation District),
decrees to the Last Chance Water Ditch Company the priority of right to 217 cubic
feet of the water per second from Kings River; subject to this prior right it was
decreed that the 76 Land and Water Company (Alta Irrigation District) is entitled to
750 cubic feet per second.
April 17, 1885, a judgment was entered den3-ing the owners of the Laguna de
Tache Rancho the right to divert more than 30 cubic feet of water per second from
Kings River or Cole Slough until the Lower Kings River Water Ditch Company is
first supplied with 100 cubic feet per second.
March 16, 1892, a judgment was entered declaring the Lower Kings River Canal
entitled to 159 cubic feet of water per second, subject to a prior right of the Fresno
Canal and Irrigation Company to 100 cubic feet per second. Appealed and appeal
dismissed.
Juh' 2.3, 1895. a judgment was entered on the basis of an agreement or stipula-
tion with the Peoples Ditch Company, according to which priority of right to a cer-
tain amount of water—25 to 100 cubic feet per second (not intelligible from the
abstract at command)—is conceded to the Lower Kings River Water Ditch Company.
October 1, 1897, a court decree was entered declaring the Lower Kings River
Water Ditch Company to be entitled (subject to a prior right of the Laguna de Tache
Rancho to 30 cubic feet per second) to 100 cubic feet per second, as against any
claim to water b}' the Peoples Water Ditch Compan}' and the Last Chance Water
Ditch Company.
February 25, 1900, the Lower Kings River Ditch Company is decreed to have a
right to 182 cubic feet of water per second prior and sujDerior to the right of the
Centerville and Kingsburg Irrigation Ditch Company to 19 cubic feet per second,
and to 600 cubic feet per second (the 19 cubic feet per second belonging to the
Arkansas Flat people). On appeal.
Based on an action commenced July 20, 1898, a judgment was entered hy agree-
ment with the 76 Land and Water Companv (Alta Irrigation District), according to
which a prior right to 182 cubic feet of water per second from Kings River was
decreed to the Lower Kings River Water Ditch Company, and sul)ject to this right
it was decreed that the 76 Land and ^^"ater Company (Alta Irrigation District) is
entitled to 750 cubic feet per second.
June 1. 1898. b}' stipulation of the Crescent Canal Company with the Stimson
Canal Company, a judgment was entered by the court that the Creseut Canal should
have the first right to 213 feet of water for each foot, 50 inches of water flowing and
measured under a l-inch pressure.
June 4, 1898, by stipulation of the Stimson Canal Company with the Crescent
Canal Compau}', a judgment was entered by the court allowing the Stimson Canal
Compan}^ to construct a headgate in a dam or levee at or near the Xorth Fork of
Kings River, but not to deprive the Crescent Canal fi-om first taking the quantity of
water which it has been accustomed to take, to wit, 213 feet for each foot, 50 inches
of water flowing and measured under a i-inch pressure.
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In the actions A. Heilbron et al. v. Peoples Ditch Compan}-, 1883; A. Heilbron
et al. V. Last Chance Ditch Company, 1883, and A. Heilbron et al. v. Emigrant Ditch
Compan}^ 1883, it was decreed that the causes of action were barred by the statute
of limitations. A. Heilbron et al. were the owners of the Laguna de Tache Rancho.
The decisions above quoted do not represent all the litigation between the appro-
priators of water from Kings River, as numerous cases were of minor importance,
or decisions were reversed, or had no bearing upon the right of the canals to water,
or are still pending.
A lack of consistenc}" in these court decrees is apparent. In cases where appro-
priators of water have not acquired rights by the statute of limitations the ripa-
rian owners seem to be successful in obtaining decrees restraining appropriators from
diverting the waters of the stream, even when the riparian owners are themselves
diverting the water from natural channels in order to make it accomplish a greater
duty in watering crops than it could accomplish if left to flow undisturbed in natural
channels. But after decrees are entered and confirmed, enjoining canal owners from
taking water, they are followed l)y other decrees apparently conceding water to the
same canals and fixing the priority of use as between the several canals.
These decisions are rendered at the close of long and expensive trials. The facts
relating to canal construction, to canal dimensions and capacity, and to periodical
enlargements are not of record, and the courts are not provided with impartial tech-
nical aid to ascei'tain or verify facts which are presented by the host of witnesses
marshaled by plaintifi' and defendant. Even the experts do not agree, and in many
cases the best expert testimony is outweighed by evidence erroneously classed as
expert. The expert, moreover, is generally not called until the cause of action has
been clearly defined, and he must deal with facts as he then finds them. He is rarely
in a position to follow up the full history of canal building, so as to present a correct
sequence of such facts as are essential in passing upon the merits of rival claims to
water.
KINGS RIVER CANALS.
The first irrigators using Kings River water were some of the settlers on the
Centerville Bottoms—Hiram Dennis, Haryey Akers, Jesse Morrow, John Carey, and
others, who severally, and occasionally in partnership, constructed small ditches for
the irrigation of favorabl}" located tracts of land. Most of these early works were
badly wrecked by the great floods of 1867-68, and it has been found diflicult to trace
the history of these earliest ditches, many of which have been out of service most or
all of the time since then. The most permanent in character seems to have been the
Centerville Canal or Ditch, for the enlargement of which J. B. Sweem filed a notice of
a claim to water August 5, 1869. The Sweem water right and the Centerville Ditch
both passed soon after into the hands of M. J. Church, the projector of the Fresno
Canal.
SAN JOAQUIN AND KINGS RIVER CANAL.
The most comprehensive project for the utilization of Kings River water of the
early days of irrigation development in this region was that of the San Joaquin and
Kings River Canal Company, which proposed not only to divert San Joaquin River
water upon the west-side plain of the valley, a project which has been carried out,
U. S. Dept. of Agr., Bui. 100, Office of Expt. Stations, Irrigation Investigations. Plate XXV.
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but who were farseeing euoug'h to recognize the vahie to their enterprise of controll-
ing also the water to Kings Eiver and other streams to the south as well as the over-
flow of Tulare Lake. Their project was on too stupendous a scale to be carried out
in its entirety with the means at command, but it indicates that the value of eflecting
a control of the water available for irrigation was early appreciated. From the
notices recorded it is inferred that they claimed the tirst right to water running in
Kings River. The records also indicate their intent to dam up Lake Tulai-e. using the
same as a reservoir and availing themselves of the flow of Ivings Eiver sloughs, the
Mussel Slough. Four Creeks. Deer and Elk creeks. Bayou River, Tule River. TVhite
River. Poso Creek, Kern River, Kern River sloughs. Goose Lake. Buena Vista and
Kern lakes, and Buena Vista Slough. It was also proposed by the same company to
utilize by appropriation the waters of Summit Lake and its tributaries: also to con-
vert a 1.5-miIe stretch of Kings River, near the point where it leaves the foothills,
into a reservoir for storage purposes. As'ultimately constructed, the canal of the San
Joaquin and Kings River Canal Company received its supply of water from San
Joaquin River at the point where the same is joined by Fresno Slough. Kings River
contributes to the supply of the canal but little water—only that which through
north-side delta channels reaches Fresno Swamp, and succeeds in passing the num-
erous north-side Kings River irrigation canals, and even this water, as it flows only
at times when the San Joac[uin River is furnishing an abundant supply, can hardly
be construed as being an important contribution to the water taken by that canal.
The idea of utilizing Tulare Lake as a storage reservoir for irrigation purposes
was revived a few 3'ears later, when the legislature passed an act authorizing the
formation of a west-side irrigation district. The studies for this distx'ict relating to
water supply and canal s^'stem were made and all preliminary steps for its organiza-
tion were taken. The bonds authorized, however, were never sold, and no district
works were constructed.
SANGER FLXnVLE.
Sanger Flume and Lumber Company uses a certain amount of Kings River
water, diverted from the stream far up the mountains, to float its lumber to a deliveiy
at Sanger, about 11 miles east of Fresno. The water of the flume—aboi;t 1.5 to 20
cubic feet per second—is, by agreement with the Fresno Canal and Irrigation Com-
pany, turned into the Lone Ti'ee Channel, one of the branches of the Fresno Canal.
DITCHES OF CENTERVILLE BOTTOMS.
Earliest among the users of Kings River water for purposes of irrigation were
the settlers in the Centerville Bottoms. The bottom lands were naturally well, and
frequently excessively, watered by the network of high and low water channels in
which the river flows through the bottoms and to a final concentration in a singfle
channel near the lower end of the bottoms at the Narrows. Control of water in these
channels and its diversion were readily effected. A few cobbles piled into a channel
to increase the flow in another, even a high-water slough, has frequently been the
basis for thereafter claimuig it as a ditch or canal. Some of the ditches now in use
in the Centerville Bottoms are of recent construction. In the case of some of these
newer canals, their owners, claiming that they were constructed for the benefit of lae
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same lands that were formerly watered hy some of the old ditches, construe them as
entitling- the present owners to the original rights, in fiome cases even when, after
the great freshet of 1867-68, years of disuse have intervened.
RICE DITCH.
This is an old ditch which has its head at the dam of the Centerville and Kings-
burg Canal. Its water is supplied through a culvert in the westerly end of the dam.
The ditch has a width of about 10 feet, having a capacity of 10 to 20 cubic feet per
second. The ditch has a length of about 2 miles.
JACOBIE DITCH.
This is a small ditch, less than a mile in length, on the south side of the main
channel of Kings Eiver, about a mile below the head of the Centerville and King-s-
huYg Canal. It was built within the last few years, has a width of about 3 feet, and
supplies water to about 200 acres of land.
THE DUNNIGAN-BYRD DITCH.
This ditch was built in 1892 and receives water from one of the high-water
channels of Kings River which connects Moody Slough with Patterson Slough. The
ditch is about 2 miles long and about 3 feet wide, and has a capacity of about 5 cubic
feet per second. A small cobble dam is maintained in the channel, from which it
diverts water. The lands served by it have an area of about 300 acres.
HANKE DITCH.
This ditch was constructed in 1895 to irrigate lands previousl}-'' watered b_v the
old Barton Ditch, the headgate of which was washed out in 1867-68. The ditch
receives water from the south bank of Moody Slough, which is one of the channels
of Kings River. The ditch headgate is located somewhat farther downstreaui than
the original headgate of the Barton Ditch. The ditch is about 12 feet wide, carrying
about 25 cubic feet of water per second, with a possible extreme capacity of twice
this amount. It is the largest of the ditches irrigating lands in the Centerville
Bottoms. The lands served by it have an area of about 1,200 acres.
CAMERON DITCH.
This ditch was constructed about 1885. It receives its water from the west side
of Patterson Slough and occupies a position nearly parallel with the Hanke Ditch,
but from one-fourth to one half mile farther east. It has a width of about 6 feet
and carries about 10 cubic feet of water per second. Its owners claim that its right
to take water dates back to 1865, when Hiram Dennis filed a notice of intention to
construct a ditch 20 feet wide. It has a southwesterly direction, is a little over a
mile long, and supplies water to about 300 acres of land. A brush dam is maintained
in Patterson Slough at its head to assist in the diversion of water.
DENNIS DITCH.
This ditch is reported to have been built in 1859. It takes water from the west
side of a high-water channel vvhich leaves Patterson Slough near the head of the
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Cameron Ditch and connects Patterson Slouo-h svith Outside Sloug-h. A brush dam is
maintained in Patterson Slough to divert water into the high-water channel, and a
smaller dam in this channel—which is about 10 feet wide—turns the water into the
ditch. Dennis Ditch has a width of about 5 feet and a flow of from 5 to 10 cubic feet
per second. It has a southerly direction, is about 3 miles long, and supplies water
to about o('0 acres of land.
BTED DITCH.
This ditch is reported to have been constructed in 185S. It receives its water
from the same channel that supplies water to the Dennis Ditch, having its head
about half a mile below the head of the latter. The original diverting works were
destroyed by the freshet of 1867-68, and the ditch fell into disuse. It has been in
service again since 1885. Its capacit}' is about o to 7 cubic feet of water per second.
It has a width of about 5 feet, flowing in a southerly direction for about 3 miles,
paralleling the Dennis Ditch and irrigating about 300 acres.
THE NEW JACK DITCH.
This ditch was built in 1898, receiving its water from Outside Channel about 1
miles below the point where Outside Channel separates from Patterson Slough. It
is a short, small ditch, about 3 feet wide and 1 mile long, irrigating about 16(i acres
of land lying between two of the branches of Outside Channel.
MITCHELL DITCH.
This is a small ditch. It receives water from a branch of Outside Slough and
serves a few acres of land in the same vicinity as that served by the Jack Ditch.
The width of the ditch is about 3 feet and its length about 1 mile.
FINK CHAXXEL.
By this name the eastern arm of Outside Slough is known. Its course is almost
due south for a distance of 5 miles, near the eastern limit of the Centerville Bottoms.
The water was first diverted from Outside Channel at the head of this water course
in 1868. A brush dam in one of the several channels into which Outside Channel
separates at the head of this water course turns the water into it. The inflow into
Fink Channel is controlled by a headgate 12 feet in width. This gate is of recent
construction. Fink Channel is about 20 feet wide, and carries from 25 to 30 cubic
feet of water per second. It supplies the Jack Ditch. Fink Ditch, and a number of
other small ditches with water. This channel was formerly known as the Eancaid
Ditch. About 1,000 acres are reported as being served with the water of this
channel.
JACK DITCH.
This is a ditch supplied with water from Outside Channel through the Fink
Channel. Its head is about 2 miles below the point where Outside Channel sepa-
rates from Patterson Slough on the easterly side of Fink Channel. The ditch has a
southwesterly, then southerly, course, being a little over 2 miles long. Its bed width
is about 5 feet.
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FIKK UXTCH.
This is another one of the small ditches to which water is supplied through Fink
Channel. It receives its water on the eastern side of the channel, about a mile below
the head of the Jack Ditch. It has a southerly course and is about 2 miles long.
KINGS RIVER AND FRESNO CANAL.
This canal is reported to be now owned b}' the same parties who own the Fresno
Canal. It is probable that decisions of the courts adverse to the claims of its original
owners have forced a combination with what was originally a rival enterprise. As
elsewhere noted, the canal company is enjoined from taking any water from Kings
River, but still remains in service. The canal is favorably located for effecting
diversion, and it commands that portion of the great east-side plain of the San Joa-
quin Valle}' which extends from Kings River northward to the San Joaquin River.
This canal is the upper north-side canal from Kings River, the point of diversion
being about 6 miles above Centerville (now Kings River). Its water is carried into
the region northeasterly from Fresno, serving lands westward from the base of the
foothills for a distance of about 20 miles. The bed width of the canal is generally 16
to 2i feet. The flumes in which it is carried over Red Bank and other creeks are 16
feet wide, with sides 3 feet high. The capacity of the canal is about 300 cubic feet
per second. By a gaging made this year at a time when the canal was being filled
with water its flow was found to he 260 cubic feet per second. As the water was
probably still rising while this gaging was being made, it is not a perfectly reliable
index of canal capacity.
The canal is owned hy an incorporated company, and its water is sold at rates
fixed annually. Owners of stock are preferred purchasers of the water, and receive
the same at two-thirds its cost to other irrigators. The rates in the past have been
$50 per cubic foot per second to stockholders and $75 per cubic foot per second to
V others. No attempt is made to measure the water delivered to consumers. The
canal superintendent apportions it to the latter and private ditches according to the
number of cubic feet per second to which each is entitled.
The canal construction dates Ijack to 1872, and the first cost of the main canal is
reported to have been $50,000. The area irrigated, or sufliciently benefited by the
waters of the canal to be classed as irrigated, has been reported at about 15,000
acres.
FRESNO CANAL.
The construction of the Fresno Canal antedates that of the Kings Riv^er and
Fresno Canal about two years. This canal supplies water to the irrigated region
in which Fresno is centrally located. The head of the canal is about i miles above
Centerville, near the northern margin of Centerville Bottoms. (Fig. 13 A.) It
receives water from the Centerville channel of Kings River, across which a cobblestone
and brush dam is maintained. A short westerly cut through the gravelly soil of the
bottoms takes the canal to a depression at the l)ase of the north -side bluff, which
depression was formerly known as Chaml)ers Slough. This has been converted
into a canal section by the construction of a levee along its south bank to a point a
little over a mile from the head of the canal. The canal capacity is, and has been
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ill the past, in a large measure dependent upon the safe height to -^-hich thi.s embank-
ment along Chambers Slough permitted water to be raised. Leaving Chambers
Slough the canal is cut into the higher bank land and lies in an excavation having
a greatest depth of about 10 feet and a bed width of about 50 feet. The main
canal in its course thence westerly toward Fresno holds a direction probably with
the greatest slope of the country, falling 5 to 10 feet per mile. Advantage was taken
of a number of natural water courses, into w^hich the canal water was dropped.
Canal construction commenced in ISTi) with the posting of a notice of a claim to
water "to be taken from Kings River at the upper end of Sweem Ditch, 20 feet
on the bottom, .30 feet on top, 4 feet deep." This claim was made by Mr. M. J.
Church, who a month later acquired a two-thirds interest in the Sweem Ditch. The
Fig. 13.—A, headworks of Fresno and Fowler Switch canals; B. headworks of Centeiville and King.«burg Canal.
Sweem Ditch was a small ditch, the construction of which seems to have been
commenced in 1870. and it was intended to increase the ilow of what was then known
as the Centerville Ditch. Its upper section was enlarged and became the head
section of Fresno Canal. In 1872 a regulator, or headgate, was constructed in the
head of Fresno Canal, and in the spring of 1871 a small cut on the line of the present
Long Cut was completed from the Centerville Ditch to the lower sections of the
Fresno Canal, on which work had meanwhile been pushed to the limit of the means
of the projector of the work. This small connecting ditch is reported to have had
a bed width of only 5 feet on a grade of 5 feet to the mile. As the alignment of
a part of the older Centerville Ditch was in time to become the alignment of a section
of the Fresno Canal, and because it seemed desirable to secure the water rights
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acquired hy the Centerville people, arrangements were made to obtain control
of the corporation known as the Centerville Canal and Irrigation Compauj", and a
transfer of their ditch property was made to the Fresno Canal and Irrigation
Company. This was in 1874. As soon, however, as the settlers near Centerville
realized what their officers were doing the demands for just treatment at the hands
of the Fresno Canal and Irrigation Company were made so emphatic that those who
were entitled to water in the older ditch Avere granted water rights in the new canal
for their lands in perpetuity, Avithout limit as to quantity and free from expense
assessments. About 1,.500 to 2,0(J0 acres of land are thus covered. In 187.5 it became
necessary to enlarge the cut westward from the Centerville Ditch, and to this end
labor Avas bargained for Avith farmers Avho Avanted water delivered to their lands
through Lone Tree Creek. Thirty-liA'e water rights were issued to farmers, Avho
completed this canal section in June, 1875. Meanwhile other parties had become
financially interested in the enterprise. It Avas not profitable, however, at the outset,
and, from various causes, a transfer of the property in 1876 to the Bank of Nevada
became necessary. The bank soon sold it to the original projector, on the execution
by him of a long-term note, for ^28,000. By this time a number of large holdings of
land had been subdivided and sold in small tracts and had become dependent upon
the canal for water. Notable among these early colonies are Central Colony, owning
2,640 acres, and Temperance, Church, and Nevada colonies, each owning 610 acres.
These colonies, together with the Pioneer Vineyard on the F. T. Eisen tract, soon
demonstrated the great productiveness of the Fresno sand plains, and the development
of that region Avas rapid during the next decade. The sale of water rights had
progressed steadil}-, so that in 1884 about 400 had been issued or bargained for, and
their price had increased from |200 to |800 each. Later their price was fixed at
$1,600 by the canal management.
A Avater right, as issued l)y the company, is the right to use one-thousandth part
of the flow of the canal not in excess of 1 cubic foot per second on a specified tract of
160 acres. The canal company reserves the privilege of issuing 1,000 water rights
without enlarging the main canal. Each purchaser of a water right agrees not to
use the Avater or permit it to be used on any other land than that for which the right
is purchased, nor to permit the Avater to run ofi' upon contiguous land, or in any other
way to run to useless waste, and he agrees to return surplus Avaters to the main canal
or a branch thereof. Each Avater right remains subject to an annual expense assess-
ment, Avhich ranges from |80 to §10(». AVater is delivered Avithout any attempt at
measurement to each irrigator at auA' point on the companA''s ditch SA'stem that he
may select. No transfer of a water right can be made except with the land which it
covers. Each purchaser of a water right grants to the canal company the right of
way for ditch and canal purposes through any lands lying in the same township as the
tract for which water is bought, and concedes to the company the right to use his
private ditch provided the company does not use it so as to interfere Avith the delivery
of his water. The purchaser of a water right further obligates hhnself to pay to the
canal compan}" annually an agreed sum (this has usualh' been $100), and in default of
payment for thirt}'' days to forfeit his water right. The water-right agreement
further sets forth that the company shall not be responsible for deficiency in water
supply caused by drought, insufficiency of Avater in the river, hostile diversion or
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obstruction, forcible measures, or temporary damage by floods or other accidents, but
that it shall use and employ all due xliligence at all times in restoring and protecting
the flow of water in its canals.
The structures on the canal do not deserve extended notice. They are all made
of timber. The original regnlator has been replaced by a second one, constructed
about ISSi. It consists of a substantial framework of heavy timbers, spaces between
vertical posts being closed by vertical sliding gates. From the headgate an embank-
ment of cobblestones, gravel, and sand extends northward across Centerville Bottoms
to a connection with high land, and prevents destruction of the upper section of the
canal during freshets. The diversion of water into the head of the canal is effected
by means of a brush and cobblestone dam, the maintenance of which in the past has
not been expensive. Along the line of the canal, wherever necessary to prevent
excessive erosion or where required to turn water into a branch ditch, light timber
weirs are in use. Most of these consist of two side or bulkhead walls and a floor,
usually placed a little below the grade of the canal, and a line of vertical posts sup-
ported by braces from below. Spaces between posts are closed to the desired height
either by fixed horizontal boarding or by movable drop timbers or boards. The
impression which the whole work gives is that of haphazard management, the result
of which is not, however, entirely unsatisfactory.
The control of the canal long ago passed out of the hands of Mr. Church, who
effected a profitable sale of the property. It is now managed by parties who also
own controlling interests in Kings River and Fresno Canal Compan}", and who have,
acquired the property known as the Laguna de Tache Raucho.
Since the construction of the canal its capacity to divert and distribute water
has gradually been increased. It was probably not in excess of 500 cubic feet per
second in 1879, at wfiich time approximate gagings were made by the State engineer's
department, and the present capacit}' is about 1,000 cubic feet per second. A test of
the canal capacity under the most favorable conditions of flow, but at a time when
the branches of the canal were reported to be unprepared to receive the full volume
of water, was made in June of this 3'ear. The amount of flow was approximated at
1,100 cubic feet per second. During this test the water surface at the gaging station
rose 1 inch, showing that the canal had not reached a condition of permanent flow
and that the canal and its branches below the station had not been entirely filled
with water at the time the gaging commenced. The amount determined by this test
must, therefore, be assumed to be in excess of actual capacity. The area now cov-
ered by the so-called water rights, issued by the canal company, is about 160.000
acres. The area actualh" irrigated or benefited by the canal water could not be
ascertained with precision, but is thought to be about 70,000 acres.
CENTERVILLE DITCH.
This is at present a branch of the Fresno Canal. It was constructed in 1868 and
1869 by settlers near Centerville (now Kings River). The}- organized a company
known as the Centerville Canal and Irrigation Company, which was incorporated in
August, 1868. This company seems to have been the successor in interest to all
rights acquired by some of the settlers, whose first steps to secure water were taken in
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1865. The canal was constructed southwesterly from a point near where the head of
the Kings Riv^er and Fresno Canal now is, about 2.5 miles, to Burns Slough. Thence
this sloug'h was utilized for about a mile to a point a short distance below the Long-
Cut, and thence the ditch was extended southwesterly about 3 miles farther to lands
at and west of Centerville. The canal property was transferred to the Fresno Canal
and Irrigation Company, in 187-1, by those who had secured control of the stock,
and the opposing minority interests were finally placated by the issuance of per-
petual unassessable water rights in the newer canal to stockholders who owned
lands near Centerville.
SWEEM DITCH.
This ditch was never completed. Its construction was commenced in 1870 from
a point near the present head of the Fresno Canal, practicall}" on the alignment sub-
sequently adopted for that canal. Its purpose was to increase the delivery of water
into Burns Slough for the Centerville Ditch. It was sold before completion to the
parties who were at work on the Fresno Canal project, and within a few years it was
transformed into a large canal, as already explained.
rOWI.EIl SWITCH CANAL.
The head of the Fowler Switch Canal is in Centerville Bottoms, about 100 yards
below the head of Fresno Canal. (See fig. 13 A.) Its course is southwesterlj^ for 1.5
miles in Centerville Bottoms, thence westerlj^ for 2 miles across the second bottoms
to near the channel of Lone Tree Creek, thence southwesterly lu miles and southerl}'
5 miles to a point about midway between Fowler and Selma, thence southwesterly 5
miles, thence northwesterlj^ into the district southward from the Washington Colony.
The canal is said to have been built to carry 1,600 cubic feet per second. Its bed
width is about 45 feet, its depth variable. The gradient is very irregular, being that
of the natural surface of the ground in its upper sections, where quite firm hardpan
formation is relied upon to check excessive erosion of the canal bed. Near the lower
end of the canal it was given a fall of 1.92 feet to the mile.
It was proposed to use no check weirs to reduce the fall, which for a short dis-
tance was as great as 12 feet to the mile, and to put lateral ditches at a lower elevation
than the main canal, so as to reduce the necessary structures to a minimum. It was
soon found, however, that weirs would be necessary at some points to check erosion
and at most points whei'e water was to be diverted.
Among the branches of the Fowler Switch Canal may be mentioned the Cleveland
Ditch, about 5 miles long, which delivers water to lands midway between Malaga and
Fowler; the Western Canal, which supplies water to lands adjacent to and immedi-
ately south of the Sierra Park and Washington Colony; the Grant Ditch, which has
a westerly course for 1 to 5 miles from near the end of the main canal; and the Elk-
horn Canal, which has a southwesterly course and delivers water to the western portion
of the Wildflower region. The entire canal system gave promise of being one of
considerable importance to the prosperit}" of the district it commanded, but hopes
have not been fully realized. The canal has not been permitted to take river water
without protest, and unfavorable court decisions have thrown some doubt upon the
reliability of this canal as a source of supply.
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This canal was constructed in 1883. Farmers in the vicinity of Fowler who wanted
water for their own lands formed a corporation, the capital stock of which was fixed
at 14.50,000, divided into 1,500 shares, of which 300 were subscribed for. It was
agreed that in pa5'ment for each share labor and material might be contributed to the
extent of $200, the remainder to be paid in coin. It was soon found, however, that
the first issue of shares would not cover the cost of canal construction, and it was
followed bj' a second issue of 300 shares, which were taken by the same persons who
held the first issue. About $110,000 were expended on canal construction in the first
two years.
The water in the canal is apportioned to the stockholders, who may ask for the
delivery of their water at any point on the main canal. This has led to the construc-
tion of a number of branch ditches under independent management (owned by the
landowners), which receive their water from the main canal. One of the principal
branches of this sort is the Elkhorn Ditch. It is owned by a company in which thirty
shares are represented. Some of the stockholders in the Elkhorn Ditch ComjDany
are not holders of Fowler Switch stock. In such cases they are required to buy
their water from some stockholder. The use of the Elkhorn Ditch is restricted to
its owners, no water being sold.
The water represented by the stock of the iowler Switch Canal Companj^ is at
the disposal of the individual stockholders to the extent that it ma}' be leased or sold
and its deliver}" ma}' be called for through any branch ditch. No system of water
measurement or special design of gate has been prescribed. All gates in distributing-
ditches are constructed by the consumers. The delivery of water through these gates
is in charge of a canal superintendent. The canal company itself does not sell any
water. All expenses are met by assessing the stockholders.
The structures on the canal do not merit extended notice. They are all of very
light construction. The check weirs or drops are A-shaped, upper and lower faces
being permanently sheathed with light boarding. There is no diverting dam at the
head of the canal, which has been located just above a natural cobblestone and bowlder
rifle.
Within the last few years the canal company has adopted the policy of selling
water, the charge for the same being To cents per acre for each irrigation.
Under the statute which appears to give an appropriator of water the right to
change at will the points at which he diverts water, an arrangement has been made
by the owners of the Fowler Switch Canal with the Emigrant Irrigation Ditch Com-
pany under which the latter is allowed to take a part of the water to which it claims
title through the Fowler Switch Canal. The water entering the canal is apportioned
to the irrigators entitled to receive water from either of the canals. The area irri-
gated or benefited by the water of the Fowler Switch Canal, together with that
served by the Emigrant Canal, has been estimated at about 10,000 acres. The maxi-
mum capacity of the canal is about 700 cubic feet per second.
CENTERVILLE AND KINGSBURG CANAL.
This is another of the important north side canals from Kings River belonging
to the upper group of canals. Its head is about 2 miles in a direct line northeast of
Centerville, and about the same distance by river below the head of the Fowler
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Switch Canal. Its course is westerh" for nearly half a mile, directly toward the north-
western margin of Centerville Bottoms. Its second half mile has a southwesterly
direction, along the slope from the higher plains to the bottoms; thence on the higher
level it holds a course southwesterly and southerlj" for about S miles, practically par-
allel with the bluff 20 to 30 feet high, which dipps fi-om the valley- plain to Center-
ville Bottoms. This portion of the canal is frequently within a few rods of the edge
of the bluff', and is rarely more than half a mile distant therefrom.
About 9 miles below its head the canal is separated into a iuim])er of branches
which radiate throughout the district westward from Kings River below the Narrows,
extending- southeastward to lands east and south of Sanders, southward to the vicinity
of Kingsburg, and southwestward beyond Selma and well into the Wildflower country.
The main canal has irregular dimensions, its bed width being generally about 30
to 35 feet. • It has been allowed to cut deep into the friable surface soils in the upper
sections of its course, where but little attempt has 1jeen made to reduce its gradient
below that of the natural surface of the. ground. The length of the main canal is
about IS miles. The length of its three principal branches is reported at about 26
miles.
The diversion from the river is effected by means of a brush and cobblestone
dam. in which a small gate serves as wasteway and sand sluice. (Fig. 13 B.) The
canal regulator is close to the river and is of a t3q3e ver}- common on Kings River
canals. Three rows of posts rising from a plank floor extend across the canal from
one bulkhead wall to the other. They support a platform loaded with cobbles and
gravel to give stabilit}^ to the structure. The spaces between the upper posts are
closed by means of vertically sliding gates, each of which has a stem extending above
the platform, to which power is applied when the gate is to be opened or closed.
The cost of the regulator was about $1,000. The first cost of the canal was about
135,000.
This canal was constructed in 1877 and 1878. It was built by a company organ-
ized by farmers who owned lands near Kingsburg and Selma. The capital stock of
the corporation which thev formed was originally fixed at $12,500, but was subse-
c|uently increased to >^35,000, being divided into 50 shares. The upper 2 miles of
the canal was constructed by day labor. The rest of the main canal was divided
into sections, each of which represented one share of stock, and was assigned to some
stockholder, who was rec|uired to complete it. A few unlimited, unassessable rights
to water from the canal have been granted to settlers near Centerville in considera-
tion of rights of way. Each stockholder is entitled to the delivery of a proportional
part of the water remaining available for distribution; but each stockholder, or the
corporation when in possession of an}^ shares of stock, ma}' lease the shares. The
price of a share per month in 1882 was $6. Shares were at that time valued at about
|l,500. Each share of stock is supposed to represent feet of water:" an expres-
sion of quantity which seems as vague as the amount named in the franchise of the
company, "150 cubic feet of water under a tt-inch pressure." In fact, however,
each share of stock entitled its holder to a proportional part of the water, varying
somewhat according to the number of shares in actual use, but not in excess of three
times the amount which would flow 1 inches deep over a clear overfall 12 inches
long. Water is apportioned on the judgment of a canal superintendent. When
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the amount of svater per share of stock in the canal exceeds three units, each indi-
cated by a clear overfall of 4 inches on a length of 12 inches, then all surplus water
is held for sale, by the directors of the company, at fixed rates per month per unit.
The cost of canal management, maintenance, and repairs is assessed upon the stock-
holders. The annual expense assessment is now about 880 per share of stock. The
works required to divert water from the main, canal into private ditches, including-
weirs in the main canal, are constructed by the consimiers of water, subject to
approval by the canal company.
Satisfactory use of this canal has been interfered with to no little extent by
litigation, generally involving the right of the canal to receive water from the river,
and. as in the case of other canals from Kings River, its permanent efficiency as a
source of supply has been thrown somewhat into doubt by adverse decisions of the
courts.
The juaximuni capacity of this canal is approximately 660 cubic feet per second.
The area irrigated or in some way benefited by its water is about 20,000 acres.
ALTA IRRIGATION DISTRICT (76 CANAL).
The canal which supplies water to the Alta Irrigation District is known as the
76 Canal. It belongs to the upper group of Kings River canals. Its head is on the
south side of the river about 1.5 miles above the head of the Kings River and Fresno
Canal, if the point at which the uppermost woi'k for the direction of water toward
the canal regulator may be termed its head. At that i?oint a branch of the I'iver has
been enlarged somewhat and otherwise improved, and the water diverted from the
main stream through this natural channel is carried in a succession of depressions,
or high-water channels, along the southeastern margin of Centerville Bottoms about
3 miles to a point where the canal cuts out upon the higher plain lying to the east of
the Centerville Bottoms. The natural depressions or water courses forming the
head of the canal have in large part been converted into a canal by building up,
alono- their low western banks, embankments of cobblestones and bowlders, which
were taken from the beds of these depressions or water courses in enlarging them.
Where the canal turns away from Centerville Bottoms onto the upland a cut 9 feet
in depth was necessary. From this point the canal has a general southeasterly
course, following a grade line with 18 inches fall to the mile, that skirts the western
foothill base. At 6 miles below the regulator the canal is carried across T\"ahtoke
Creek, and its southeasterly course is maintained abou.t 22 miles farther, to near
Cottonwood Creek. The main canal has been made the eastern boundary of the Alta
Irrigation District.
The bed width of the canal throughout the lirst 9.5 miles below the regulator is
100 feet. The maximum amount of water carried has been approximated at about
900 cubic feet per second. With a depth of 5 feet of water, which has thus far never
been attained, the capacity would be about 1.200 cubic feet per second. From the
main canal numerous branches extend southwesterly and southerly into the heart of
the district. The principal of these is the Traver branch, which has been given a
bed width of 60 feet. It leaves the main canal about 1.5 miles below Wahtoke Creek,
and. as its name indicates, delivers water to lands in the vicinity of Ti'aver. Branch
canals are for the most part located across the valley plain on lines of its greatest
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slope. They have generally been given positions on high ground intermediate
between gentle depressions, though in some instances, as in the case of the Traver
branch, natural water courses have been in large part substituted for expensive canal
work.
The inflow of water from the upper canal section into the second section of the
main canal is controlled by means of a regulator or headgate. Above the regulator
in the west canal Ijank is a spillwa}^ through which surplus waters are dropped into
Patterson Slough, one of the Kings River channels in Centerville Bottoms. The
regulator is 100 feet wide in the direction across the canal, b}^ 30 feet along its axis.
The surface of the floor is at grade of the canal bottom.
The canal was constructed in 1882. This was before the enactment of the irriga-
tion-district law. Its construction was undertaken by a private corporation, on a
plan which was vel-y satisfactorily carried out. As soon as the feasibility of making
the diversion of water from the river was assured, about 40,000 acres of land on the
plains to be commanded by the canal were bought for the corporation at prices less
than $10 per acre. These lands were offered for sale as soon as the canal came into
service, at prices somewhat in excess of the added cost of canal construction. It
was proposed to establish each ye&v a schedule of prices to be adhered to for a .year,
but the demand for land was so great at the prices fixed during the first few years
that the lands were repeatedly withdrawn from sale. The expenditure of less than
$300,000 in four years thus created and increased values to an estimated amount of
over $800,000, not including increased values of properties in which the canal company
had no direct interest.
Before the canal was sold to the Alta Irrigation District water rights were issued
to purchasers of all lands sold by the canal company and were for sale to others
owning land in the disti'ict commanded. A water right was defined as 40 miner's
inches of water, and was located upon some particular 40 -acre tract of land, of which
it became an appurtenance. Each full water right was made liable to an assess-
ment of $20 per year to cover expenses of canal management. The price of a water
right was fixed at $200.
The Alta Irrigation District was formed in 1888 and was made to include the
lands to be irrigated from the 76 Canal. It extends southerly from Kings River to
and even beyond Cottonwood Creek and westerly to within a mile of the eastern
border of the Kings River delta, and has an area of 130,000 acres. Two years later
the district purchased the canal and its branches, paying therefor $410,000 in bonds
of the district. This covered the repayment to holders of water rights of the
amounts which they had paid for them.
The northern apex of the Alta Irrigation District is at the western base of
Tchoenimne Mountain, where a second river bottom, 10 to 20 feet higher than
Centerville Bottoms, lies below the 76 Canal. From the second bottom, which is
long and narrow, having an ai'ea of nearl}^ 7,0()0 acres, there is an abrupt rise of 20
to 3.5 feet to the upland or main east-side San Joaquin Valley plain. The surface
of this plain drops away gently from the base of the hills southwestward toward the
valley trough. Its slope is at first about 10 feet to the mile, but this becomes grad-
ually less and is only 6 feet to the mile near Traver. The only notable break in the
surface of this portion of the valley plain is made by Wahtoke Creek, which, in its
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southwestern course from the foothills of the Sierra Nevada, passes to the east and
south of Campbells Mountain and discharges into Kings River at the Narrows. It
flows in a wide, deep gorge from foothill base to the river. Southward from
Wahtoke Creek are several minor creek channels, which carry water only in very
wet seasons and. sink, or spread before reaching Cross Creek.
After the pui'chase of the 76 Canal system by the irrigation district in 1890
more branch canals were necessary. These were constructed, under the direction
and supervision of the district engineer, by private parties, from whom they were
then bought, payment being made with irrigation-district bonds. About 150 miles
of branch ditches were thus constructed at a total cost in bonds of 8133,000. The
entire district is now covered with branch canals, which are rarely more than 2 to 3
miles apart.
The area of land to whose surface water is now actually applied is estimated by
the district officers at 50,000 acres. The distribution of water is in chai'ge of a canal
superintendent and seven assistants called "ditch tenders."'
The soil of this region is for the most part a sandy loam, with coarse, clayey
sands near the eastern border of the district, and finer, lighter sands toward the west.
Much alkali is in the soil to the west and southwest of Traver. Hardpan subsoils
are common at 2 to 5 feet below the surface.
,
Ground water before 1883 was 20 to
50 feet. It was nearest the surface in the southern and western portions of this
district. Irrigation is causing the water table to rise, particularly near Traver.
It now stands at 2 to 6 feet at Traver and at 5 to 8 feet at Dinuba.
Water is usualh' available for irrigation from February until the end of July.
There is practically no restriction upon the use of water by irrigators. No measure-
ments are made. Each irrigator takes all the water he requires and when he can get
it. Where used on a small scale, land is occasional!}" prepared for it by subdivision
into small rectangular checks. This was the preferred system when water was first
introduced into the vicinity of Traver. Now the contour-check method of irrigation
is finding more favor. The reason for this preference seems to be due not only to
reduced first cost, but also to the fact that it requires less cutting down of surface
soils than the level-check method of irrigation. The uncovered subsoils are often
found to be relatively barren. Orchards, vineyards, and summer crops are quite
generally being irrigated by the furi'ow method. Grain land, if wet at aU, is irrigated
by spreading water over the surface from small ditches or furrows, usually before
sowing, preferably soon after harvest.
This being one of the canals of most recent construction, it is one of those which
would be most benefited b}^ a final adjudication of rights. Most of the other canal
organizations have been forced to recognize the inexpediency of trusting to legal
tribunals to determine relative rights to the use of water on the basis of existing
laws and facts which are apt to be more or less distorted. The preferable arrange-
ment seems to be to make agreements with each other, stipu.lating how the water
should be apportioned when there is less than enough for all. Alta Irrigation District
being in the most favored position for a diversion of water from the river, and being
comparatively a recent claimant, is beset by riparian owners and by other appro-
priators, and has not only, on complaint of riparian owners, been decreed to have no
right to divert any water, except for a ver}' limited amount of riparian land, but in
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other decisiions its rights are made subject to the prior rights of other canals, deter-
mined apparent!}^ from conditions as they existed when the A'arious causes of action
came to trial, rather than upon such conditions as actually prevailed at the time the
76 Canal work was inaugurated in 1882.
The question as to the irrigation district's right to water has not been its onl_Y
source of trouble. The legalit}' of some of the recent acts of the district directors
having been called into question, a decision has lieen rendered by the superior court,
declaring district l)onds to have been illegally issued on the ground that plans and
an estimate of cost of the work were not made before the bonds were issued.
The annual expense of canal management and water distribution, including litiga-
tion, is $li,000 to 118,000. One-third of this amount has in the past been expended
for litigation. Twelve thousand dollars is thought to l)e a reasonable allowance to
meet district expenses and to operate the canal system. Money is raised from the
property owners of the district to meet current expenses by assessments based on
property valuation. Objection to this system seems to be raised onl}^ b}^ nonresident
property owners. The best lands of the district are, for purposes of this tax,
assessed at $3.5 per acre, and the assessment on lands of this class ordinaril}' amounts
to 20 to 25 cents per acre. To meet interest on outstanding bonds this tax rate is
doubled.
SELMA millGATION DISTRICT.
Selma Irrigation District was organized in 1890 for the purpose of securing better
control and more satisfactor}^ distribution of water throughout the territory com-
manded by the Fowler Switch and the Centerville and Kingsburg canals. The dis-
trict lay upon the north side of Kings Kiver, extending southwesterly from Sanger.
It had an area of 271,000 acres. It was proposed to issue bonds to the amount of
$1,000,000 for the purchase of existing canals and the improvement of distributing
works. The bond issue was, hoAvever, twice defeated at the polls aod all proceedings
under the district organization have been abandoned. The existence of the district
has been legally terminated.
SUNSET imilGATION DISTRICT.
Sunset Irrigation District covered the lowest portion of the west-side plain of San
Joaquin Valley, extending northward from the southern limit of Tulare Lake 70
miles to within 3 miles of the point where Fresno Slough unites with San Joaquin
River. Its width ranged from 1 to 12 miles, and its area was about 363,500 acres.
The district organization was effected in March, 1891. Water for the district was to
be obtained by gravity flow from the vicinitj^ of Summit Lake, where a large area in
the delta region of Kings River was to have been converted into a reservoir. Those
portions of the district which could not be covered by gravit}^ flow from this source
were to be served with water pumped b}' means of centrifugal pumps to higher living-
canals. For the tei'ms of the contract made bv this district with the owners of
Laguna de Tache Rancho reference may he made to the paragraph relating to the
canals of this rancho (p. 308). The district voted a bond issue of $2,000,000; of this
amount $25,000 was paid for water rights, a reservoir site, and rights of wa}-.
Although the directors entered into a contract for the construction of the necessary
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irrigation woi'ks at an agreed price of §1.500,000 no works were constructed. As
a result of litigation the district has been declared illegally organized, and all district
proceedings have been terminated.
CARMELITA DITCH.
This is a small ditch which supplies water to the lands of the Carmelita Vineyard
Company and to Mrs. M. J. D. Reese. Its head is near and just below the wastegate
of the 76 Canal. The ditch was built in 1896 to divert the water claimed under a
notice of appropriation filed by S. F. Earle. The amount claimed is o cubic feet per
second. The ditch has a direct connection with a channel of the river and can also
be supplied with water from the 76 Canal. During the greater part-of the year water
is delivered into the ditch from the 76 Canal, but in August. September, and October,
when there is no water in the canal, it is let into the ditch through an S-foot head-
gate direct from the river. The right to use water is claimed as a riparian right.
The cost of the ditch was about §400, and the annual expense for maintenance is
about §25. Litigation with the Peoples Ditch Company, the Lower Kings River
Water Ditch Compan3\ the Last Chance Water Ditch Company, and with owners of
ditches in the Centerville Bottoms has cost about §300. and the various actions have
not yet been brought to trial. The method of irrigation with water from this ditch
is chiefly by saturation of subsoils, it being deemed advisable to keep ground water
within 8 feet below the surface.
PEOPLES DITCH.
This is a canal of the lower group whose head is on the south side of Kings River,
about one-half mile above the head of Cole Slough. Kings River at this point flows
in a broad, sandy bed, to which there is a steep descent of about 15 feet from the
level of the main valley plain on the south. The canal follows the margin of this
plain for some distance southwesterh' as it recedes from the river, and is gradually
brought out upon the surface of the plain about 3 miles below its head. At about 4
miles below its head the distribution of its water to its branches commences. The
diversion of water from the river is effected at low stage by means of a dam of brush
and sand, which is annually repaired at considerable expense. Until within the last
few years the inflow into the canal was controlled by two regulators, one of which
was within a quarter of a mile of the river bank, the other about 2 miles below.
These were 21 feet in width and were of the ordinary culvert type with vertically
sliding gates.
There is a new regulating gate now in service within several hundred yards of
the head of the canal. (Fig. 11 A.) This is a massive, well-built structure, 38 feet
wide between side walls, which supports an earth fill about 2 feet thick, serving as a
roadway over the canal. The space between side walls is subdivided by 10-bv-lO-inch
posts into ten bays or openings, each of which is closed by means of a vertically
sliding gate. Power is applied to the gate stems by means of a lever, the end of
which engages between the teeth of a rack.
The canal has a fall of only about one-half foot in the first 2 miles of its course.
The effective fall is increased somewhat by keeping the brush dam at a good height.
The canal as originally constructed was 21 feet wide on the bottom, and was intended
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to carry 4 feet of water. Its estimated capacity was about 220 cubic feet per
second. As approximated this season the capacity may be noted at 330 cubic feet
per second. Below the second regulating- gate the width of the canal increases to 30
feet, and the depth of water to be carried is only 3 feet. These dimensions are main-
F:g. 14.—A, headwords of Peoples Canal ; B, heiidworks of Last Chance and Leinberger canals; C, headworks of Lower
Kings River Canal.
tained for about 4 miles, still in a southwesterly direction and extending well into
the northeastern extremity of that portion of the Kings River delta usually referred
to as the Mussel Slough countr3\ The canal has three j)rincipal branches—West
Fork, which terminates near Grangeville; Middle Fork, which passes just to the
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westward of Hanford; and East Fork, which passes through the southern portion of
Hanford. and extends to points 4 miles farther south. The aggregate length of the
main canal and its principal branches is about 37 miles. This canal was constructed
b}' the Peoples Ditch Companj^ in 187.3 and the following years. The first notice of
a claim to water was posted late in 1872. The compan}-, formed by settlers who
wanted Avater for their own lands, was finalh" incorpoi'ated in 1873. Its capital stock,
originally fixed at §10,000, was soon increased to |3.5,000, and later to §100,000. The
first cost o* the canal was about §50,000 to 860,000. The total cost of canal construc-
tion and annual expense accounts had reached §120,000 in 1881. About §4,000 to
§6,000 is annually expended on the dam. The total annual expenditure for manage-
ment, maintenance, and repairs is about §10,000.
Of the 100 shares into which the company's capital stock is divided about one-
third have rfeA'erted to the corporation. The remaining shares are in the hands of
iri'igators, to whom water is delivered in amounts proportional to their holdings of
stock. The stockholders are permitted to sell the water to which they are entitled,
and to ask for its deliver}" through any of the canal branches. Its use is not restricted,
except for the season, to any particular tract of land. The delivery of water to
irrigators is usually through gates 1 to 4 feet wide. It is discharged under pressure,
the endeavor being to make amounts delivered- proportional to stock which it repre-
sents without an}" attempt at actual measurement. A canal superintendent, with
necesssary assistants, has charge of the deliA^ery of water. Its equitable distribution
depends lai'geh'' on the judgment of the canal superintendent.
During the years 1883 and 1884 the experiment Avas tided of selling water to
stockholders at §200 per share of stock per year; to those not holding stock an
equiA^alent quantity at §300 per 5^ear, but it did not proA^e satisfactory. All stock-
holders are assessed to meet the annual expenses. The area of land actually irrigated
or benefited b}' the water of this canal is about 2.5,000 acres.
MUSSEL SLOUGH DITCH.
This canal, which is now out of service, took its name from one of the delta chan-
nels of Kings River, which has been utilized for the distribution of water. The canal,
unlike the other canals of the Kings RiA^er delta, was constructed for speculatiA'e pur-
poses. It was proposed to tu.rn a large A^olume of water from the river into the slough
and to derive a reA^enue from its sale to irrigators. The head of the canal was on
the south side of Kings River, about 7 miles below the head of the Peoples Ditch. A
narrow cut, the original bed width of which was about 10 feet, was made from that
point southerly and thence southwesterly along the upper portion of the channel of
Mussel Slough. The bottom of this cut throughout a little more than a mile from
its head was made Ica'cI. being at an elcA'ation a little below that of the river l^ed at
the head of the canal. The upper portion of this cut. near the river, is over 11 feet
in depth. As the canal leaA'es the river it groAvs Avider, and at about 3 miles from its
head the natural channel of ^lussel Slough afforded ample capacity for its waters.
Mussel Slough and its principal branches. Sand Slough and Lone Oak Slough, have
a general southwesterlA' course through the delta lands, passing to the west of Han-
ford and extending to the high-water line of Tulare Lake. The canal is now out of
service and was not in use for three years preceding 1896. Its head Avas closed with
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au embankment of earth in 1894. because at that time the river threatened to destroy
the canal headgate and cause inundation of the upper and central portions of the delta.
The canal headgate or regulator was placed in the deepest portion of the cut,
near the bank of the river. It was made 24 feet wide, the space between its walls
being divided into a number of openings b}- vertical posts, between which gates slid
vertically. The structure had the usual upper platform loaded with earth, making a
roadwa}^ 20 feet wide. Its floor length was 40 feet. Sheet piling 8 feet deep was used
on the upper floor line and for 12 feet under each wing; sheet piling was also driven
0 feet deep across the canal, on the middle line of the floor, and at its lower edge.
Throughout the length of the natural channel utilized for the water of the Mussel
Slough Ditch, check weirs or gates were constructed with which to hold the water
surface at or above the surface of the ground. Irrigation was to be accomplished
hy subirrigation on a large scale. The charge for water ranged from 31.2.5 to 62.5
cents per acre per year. There was little or no restriction as to the amount of water
to be used b}^ individual takers of water, and the principal duty of the canal super-
intendent seems to have been to prevent those from taking water who had no inten-
tion of paying for it. The total cost of the canal works connected therewith was
about 150,000 to $60,000.
This canal was constructed in 1875. Its promoters formed a corporation with a
capital stock fixed at $500,000, divided into 10,000 shares, all of which remained in
the hands of a few persons. The canal capacity was about 200 to 300 cubic feet per
second.
LAST CHANCE DITCH. '
One of the most important of the Kings River delta canals is the Last Chance
Ditch, whose head is on the south side of the river about 2.5 miles by river above
Kingston. The course of the canal and its branches is southerly. It commands a
district 3 to 4 miles wide, extending from near the river southerly to near high-water
line of Tulare Lake. Grangeville lies at the eastern border of this district and
Armona well within it. Lands along its eastern border are commanded jointly by
this canal and the Peoples Ditch. A natural cut through the south bank of the river,
known as Leinberger Slough, has been utilized for the head of the canal. (Fig. 14 B.)
This slough is reall}' one of the lower delta channels of the river. The canal is cut
from its south bank, about 150 feet from the river. The canal regulator is about 800
feet below its head. The water entering the head of the slough is divided, a portion
flowing down the natural channel, the rest entering the head of the Last Chance Ditch.
The canal has a bed width of 25 feet, and was designed for a 4-foot depth of Avater.
Its course is a little west of south for 7 miles to a point half a mile west of Clrange-
ville, where it is divided into two principal branches. One of these has a south-
westerly course, and at the end of 3 miles drops its water into a natural channel
Avhich has a southerlj^ course and connected with Mussel Slough. The other branch
is again divided within a mile, forming a middle and an eastern branch, both of
which extend far toward the south. These main liranches were all made 16 feet wide
on the bottom, and were planned to carry water 2.5 feet deep. The gradient of the
canal is about 1 foot to the mile.
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The original caual regulator, which was in service from IST-i to 1880, was made
18 feet wide between side walls and is reported to have cost $5,600. It was replaced
b}' a second one, 20 feet wide, at a cost of $3,000. The removal of sand from the
canals, which had been swept in by high water during the period when there was
no gate at the head of the canal, is said to have cost |3,000. The regulator now m
use is of the ordinarj^ box t3"pe. Its side walls rise to a height of li feet. Between
them are posts which support a platform or bridge that affords convenient access to
the gates. The gateposts divide the space between the side walls into six openings,
each of which is closed with planking permanently from the top down to about 5
feet from the floor.
The Last Chance Ditch was constructed in 1873 and 187-1 hj a company known
as the Last Chance Water Ditch Company, which was organized and incorporated
by the farmers to whose land it was to supply water. The original 30 shares into
which the capital stock of $30,000 was divided were a few years later increased to 60
shares, and the capital stock was also doubled. Onh' about two-thirds of these
shares are in the hands of stockholders. Until 1886 all operating and repair expenses,
about $J:,000 per j^ear, were assessed upon the stockholders, and water was delivered
to these without charge, in proportion to the amount of stock owned or controlled.
Very little water is sold by the acre.
There has been no system of water measurement introduced. Water is delivered
to irrigators through a great variety of gates; generally, however, through openings
vmder pressure. A canal superintendent and an assistant have charge of its distri-
bution. During the high-water period an attendant is kept constanth' at the head-
gate. The canal ordinarily carries water from the beginning of Februaiy to the end
of July.
The cost of canal management and maintenance during the last three yeais has
been about $8,000 per year. One-half of this amount was expended for litigation.
The operating expenses ordinarily are about $1,000 per year. The canal this year
was found to be quite foul with weeds and much land in the district commanded by
the canal seems to have been injured by too copious subirrigation, with a resulting
accumulation of alkaline salts in surface soils. The area iiTigated by the canal and
that benelited to a greater or less degree hj its waters is about 20,000 acres. The
caual capacitj^ has been approximated at 360 cubic feet per second.
LEINBERGER SLOUGH.
This is a natural high-water channel and receiA^es water from Kings River on its
south side at the same point as the Last Chance Ditch. When the Last Chance
Ditch was constructed, advantage was taken of the upper end of this natural water
course and water was diverted through it into the artificial canal. It is only within
the last few years that S3^stematic effort seems to have been made to utilize the water
of the slough, although a headgate has been maintained in it for a much longer period
just below the point at which the Last Chance Ditch leaves it. Its capacity may
be noted at about 50 cubic feet per second. After flowing about -1 miles in the
natural channel of the slough, the water is turned into a canal having a southerly
direction and used for the purpose of supplj'ing water to the lands of the owners of
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the ditch. This distribution of water from the ditch is under control of a superin-
tendent, and water is apportioned according- to the needs and relative interests of the
owners.
LOWER KINGS RIVER, CANAL.
This is another south side canal in the Kings River delta. Its head is about 6
miles below Kingston. (Fig-, li C.) Its course is southerly, and the district it com-
FlG. 15.—A, Lower Kings River Canal; B, headworks of Emigrant Canal; C. headworks of Liberty Canal; D, headworks of
South Millrace Ditch; E, headworks of Turner Ditch; F, headworks of Reed Ditch.
mands lies just westward of that of Last Chance Ditch and has Lemoore in its center.
The canal is cut southerly from the river, and at the end of its first mile reaches Lein-
berger Sloug-h, into which its water is dropped. (Fig. 15 A.) It is reclaimed from this
slough less than half a mile below that point, and thence has a southerly course to
within about 3 miles of Lemoore. Two principal branches—the East Branch, about 40
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feet wide, and the West Branch, about 16 feet wide—extend toward the south from
this point. Kear the river the main canal crosses liigh-water sloughs fed by the over-
bank flow from Kings River. These natural channels have been closed by dams on the
lower or west side of the canal. Their water, together with other water escaping from
Kings River above the head of this canal, is received by the canal and carried to
Leinberger Slough. At the i)oint where the canal leaves this slough a wasteway 50
feet long is maintained, through which surplus waters are discharged. This is a
xery light structure, which is reported to have rendered good service. Its length
was recentl}' reduced from 260 feet to 50 feet. Some years ago it was proposed to
supplement it with a second wastegate 200 feet long, nearer the head of the canal.
The main canal regulator or headgate has been set close to the river bank. A second-
ar}" regulating gate is just below the Leinberger Slough wastegate. Each gate is
about 42 feet wide between side walls. The headgate is arranged similarly to that
described for the Last Chance Ditch. The main canal is about 40 feet wide. It was
built on a very light grade. The bottom of the canal, commencing- at the same eleva-
tion as the river bottom, was reported level throughout the first 5 miles of its course.
The effective gradient (slope of water surface) when full is reported at 5 inches to
the mile, with a 2.5-foot depth at the forks of the canal. Work on this canal com-
menced in 1870. The entire delta region of the river was naturally well watered,
but the water was irregularh' and unequally distributed; to become -realh* beneficial
it had to be brought under control. This canal was the first enterprise of magnitude
with this end in view constructed in the delta region of the river. Twenty-seven
.
persons, all interested landowners, joined in an agreement under which the canal was
to be constructed, and which provided that each person was to bear a proportional
part of "all expenses above" his "farther bouudar3^" It was at first made 18 feet
wide on the bottom near its head, and 10 feet wide at 5 miles below its head. It was
enlarged in 1873. The first headgate was constructed in 1872 and is reported to have
had a width of IS feet. It was washed out the following winter and was at once
replaced by another, which was in use till 1876. After this second regulating- gate
was swept away the canal was operated without an upper gate until 1877, when the
third regulator, 40 feet wide, was built, at a cost of about §3,000. The fourth gate,
built in 1881, is now in service.
The canal was built and is owned by those to whom it supplies water. Its
owners, who had organized as a companj", formed a corporation in 1873 with a
capital stock fixed at §30,000 in 100 shares.
The water in the canal is supposed to be represented b}' those shares of stock
which have been issued, which is a little more than one-half of the full number of
shares of capital stock. It is sold by directors of the company, but only to the
extent of the shares which have been issued. Each of these represents a propor-
tional part of the flow of the canal until such part exceeds 144 miner's inches. Water
in excess of this amount is at the further disposal of the company. Stockholders are
preferred purchasers of water to the extent of the shares owned by each, and pro
vided the application for water is made preceding a fixed date. Each share of stock
is supposed to represent sufiicient water for 320 acres. The annual cost of canal
management and repairs is from §3,000 to §4,000. The first cost of the canal was
about §30,000. For a number of years after organization all expenses were assessed
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upon stockholders, but this proving unsatisfaotor}' the plan of selling water was
introduced with good results. The extent of irrigation from this canal may be noted
at about 30,000 acres. The capacity of the canal may be noted at about 245 cubic
feet per second.
RHOADS CANAL.
This was originally an independent canai, supph^ing about 3,000 to 4,000 acres
of land westward of Lemoore. T^he canal received water from a hio-h -water slouo-h
upon the south side of the main channel of Kings River, and the canal itself, in its
upper section, had the appearance of a natural high-water channel. The upper
section of the canal was originally known as Wrights Cut, and was claimed to be an
enlargement of a small ditch constructed Avhen irrigation in this district was in its
infancy. The canal now has no separate headgate, but receives water from the
Lower Kings Eiver Canal.
TULARE LAKE BED CANALS.
During the last three years, owing to a recession of the waters of Tulare Lake,
farming operations have been graduall}' extended over the area before covered with
water. The lands, after the recession of waters, are as much in need of irrigation
as the higher plain lands. Owing to the ver}- flat and smooth surface of these lands
ditches are ver}' readih" and quickly constructed. In this way a number of canals
for the distribution of Kings River water have been constructed on the east and west
sides of the main channel of the river. Three thousand to 4,000 acres of land are
thus served with water at the highest stages of the river.
KINGS CANAL.
This canal was recently constructed by the Kings Canal and Irrigation Company.
It receives water from one of the high-water channels of Kings River at the northern
margin of the lake bed, has an easterly course for about 5 miles, and sends several
branches in a southerh" direction from 1 to 2 miles into the area once covered by lake
water. The canal has a bed width of about 60 feet and the principal laterals have
been made 30 feet wide.
WEST SIDE CANAL.
This canal takes water from Kings River several miles north of the old lake
margin, has a southwesterh' course for 5 to 6 miles, and irrigates lands along'the
western margin of the lake bed. This canal is about 4i) feet wide.
CLAUSEN & BLAKELEY CANAL.
Another west side canal receiving water from Kings River about a quarter of a
mile below the head of the West Side Canal is the Clausen & Blakele}^ Canal. It has
a southwesterly course and is about 3 miles long. Its width is about 60 feet.
LOVELACE CANAL.
This canal is located in the northern portion of the iaiie bed near the point where
the waters of Kings River separate. It has a westerh' course and a length of about
1.0 miles.
The value of the Tulare Lake lands and the importance of the canals for their
irrigation remains to be demonstrated.
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EMIGRANT DITCH.
This canal was a few years ago classed as being almost out of seiTice. It is the
uppermost of the north side Kings River Canals of the lower group. It originally
took water from the north side of Cole Slough, about 2 miles below the head of that
arm of Kings River, and still receives a portion of the water to which it is entitled from
this source. (Fig. 15 B.) Its course is southwesterly, nearly parallel with Cole Slough,
for about 3 miles, thence northwesterly to and beyond Wildflower. The canal was
constructed by an organization of farmers who wanted water for their lands, and was
to be managed for mutual benefit. The interested parties formed a corporation
late in ISTo. with a capital stock of 820.000, in shares of 81.000 each. The canal
company soon became involved in disastrous litigation, and for a number of years it
appeared as though it would be denied the right to maintain headworks at Cole
Slough. An arrangement was made by the canal company with the owners of the
Fowler Switch Canal under which the main canal and distributaries of the Emigrant
Ditch Companv were made to receive and distribute Fowler Switch water. When
an injunction was issued by the courts against the Fowler Switch Company, restrain-
ing it from taking water from Kings River, a portion of the water right of the
Emigrant Ditch Company was floated to the head of the Fowler Switch Canal. The
water taken through the Fowler Switch Canal, together with that entering the
original head of Emigrant Ditch, is distributed to the stockholders. Each stock-
holder of the Emigrant Ditch Company is entitled to the use of canal water in
proportion to amount of stock owned. He is allowed to sell or rent his water at
pleasure. Each consumer of water is required to build his own delivery gate,
subject to the approval of the directors. The distribution of water is in charge of
a canal superintendent, which otfice is annually let to the lowest bidder. The canal
has a bed width of about 16 feet, and delivers its water to a number of branches,
which cover about 7,000 acres. The capacity of the Emigrant Ditch is about 155
cubic feet per second.
LIBERTY CANAL,.
This is a canal which was constructed about 1SS2 from the north side of
^Nfurphy Slough, its head being about 5 miles above Riverdale. After experiencing
much trouble in obtaining a satisfactory supply of water from Murphy Slough, which
is the extension of Cole Slough, the original head of the canal was abandoned sev-
eral years ago, and the canal was extended easterly about 7 miles to a connection
with a high-water escape way from Cole Slough, known as the Sutherland Canal.
The inflow into the canal is controlled by a regulator placed in the Sutherland Canal
about one-eighth of a mile from Cole Slough. (Fig. 15 C.) The canal is about 15 miles
long, has a westerly course for 7 miles and thence a northwesterlv course, is about 20
feet wide, and its branches cover about 5,000 acres to the north of Riverdale. The
amount of water received by this canal is controlled by the owners of the Laguna de
Tache Rancho. Irrigators from it have never felt sure of receiving the necessary
amount of water, yet have at times received enough, or rather applied enough to por-
tions of their lands to permanenth* injure considerable areas. The rising of the water
table and the consequent wetting up of the surface soils with moisture from below, has
brought alkali in undesirable quantities to the surface, ruining many acres of land
and sometimes proving destructive even to such cultures as vineyards and orchards.
23856—Xo. 100—01 20
306 IRRIGATION mVESTIGATIONS IN CALIFORNIA.
MTJRPHY SLOTJGH ASSOCIATION.
To avoid protracted litigation between the appropriators of water from Cole
and Murphy .sloughs (water being required from these sloughs for the irrigation of
lands to the north and westward of the Laguna de Tache Rancho) an association was
formed, which was substantialh" in the nature of an agreement for the apportion-
ment of the waters of Murphy Slough. Murphy Slough is practically a westerl}'
extension of Cole Slough. The Murphy Slough Association was formed in 1899, and
its organization was participated in by the owners of the Laguna de Tache Rancho
and by the owners of the Turner, the Millrace, the Reed, the Riverdale, and Burrell
ditches. According to this agreement the water of Murphy Slough, until the same
exceeds 300 cubic feet per second, is divided into two equal parts, one-half going to the
rancho, the other half to be divided between the several ditches as follows: The Turner
Ditch takes one-sixth, the Millrace one-third, the Reed one-sixth, and the Riverdale and
Burrell ditches one-third. The Murphy Slough Association has been incorporated,
and the agreement as to the apportionment of water is to remain in force five years.
This agreement has to the present time been quite satisfactory, and the general opin-
ion prevails that at the expiration of the time named it will be renewed. A superin-
tendent is appointed hy the association, whose duty it is to attend to the proper
apportionment of the waters of the slough.
MILLRACE CANAL.
The Millrace Canal was constructed in 1S82. It i-eally consists of two independ-
ent canals, one upon the north side of Murphj' Slough, the other between two branches
thereof, both controlled by the same corporation. (Fig. 15 D.) The south ditch was
built a short time before the north ditch. The capacity of the south Millrace is
about 15 cubic feet per second, and that of the north Millrace is about 60 cubic feet
per second. The north Millrace has a northwesterlv course and a length of about 12
miles. It is in part a natural channel, and has a number of branches extending
westerl}' into the Fresno Swamp region.
TURNER DITCH.
This ditch was built in 1S75 to carry 60 cubic feet of water per second. It is
reported to have been enlarged in 1890 to carry 90 cubic feet per second. Its pres-
ent capacity is about 50 to 60 cubic feet per second. It is one of the ditches receiving-
water from Murphy Slough, under control of the Murphy Slough Association, and
irrigates lands on the eastern margin of Fresno Swamp, westward from the Laguna
de Tache Rancho. (Fig. 15 E.)
REED DITCH.
This is one of the old ditches supplied with water by Kings River. Its head is on
the north side of Murphy Slough, about 1 miles below Riverdale. (Fig. 15 F.) 'It
was originally a small private ditch, having a bed width of about 5 feet and a length
of about 1 miles, irrigating a few acres of land near Elkhorn. It was enlarged in
1891, and its owners formed a corporation. Its present capacity is estimated at about
30 cubic feet per second. The lands it irrigates lie along the eastern margin of Fresno
Swamp.
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BIVERDALE DITCH.
The Riverdale Ditch was built in 1875 and is owned by a corporation. It
receives water from the south channel of Murph}^ Slough through a headgate used
1
SOALB FEET
0 1000
Tig. 16.—A, headworks of Riverdale and Burrell ditches; B, headworks of Crescent Canal; C, headworks of Stimson
Canal.
in common with the Burrell Ditch. (Fig. 16 A.) Its capacity is about 16 cubic feet
per second, its bed width being only about 10 feet. It serves a small area in the
vicinit}" of Riverdale with water.
BURRELL DITCH.
This ditch has a common head with the Riverdale Ditch. (Fig. 16 B.) It was
constructed in 1890, and has a capacit}" of about 65 cubic feet per second. It receives
water from Murph}' Slough, under control of the Murphy Slough Association.
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ROUNDTREE DITCH.
Just below the Reed Ditch, also upon the north side of ]\Iurphy Slough, is a
small ditch known as the Roundtree Ditch. It was constructed in 1889. It is a
high-water ditch, generally receiving water about once a year for a short time, and
irrigates a small area of grass land. Its width is 10 feet, and its capacity about 20
cubic feet per second. It is reported that the ditch is to become a branch or lateral
of the Reed Ditch, as its owner is one of the stockholders in the latter. This ditch
has not joined the ]Murphy Slough Association, its owner being in doubt as to the
effect which this step might have upon his water right.'^.
LAGUNA DE TACHE BANCHO CANALS.
The Laguna de Tache Rancho is sometimes also referred to as the ''River
Ranch." The lands combined under one ownership in the River Ranch have an area
of al)out 68,000 acres. It embraces within its boundaries nearly all of the delta
lands of Kings River northward from the main stream. A main canal has been con-
structed for the irrigation of the greater part of this ranch, and is known as the
Lagujia de Tache Canal or the Grant Canal. A large portion of this ranch is
annually submerged during the high stages of Kings River. The area subject to
such flooding has, however, be^n considerably reduced by the construction of a
north-side river levee along a portion of the ranch frontage. There are a number
of north-side delta channels which break out from the main stream within this ranch,
most of which have westerly courses toward the valley trough. The histor}^ of
these, as related by local residents, is not without interest. The present head of
Cole Slough is a waterway made by the freshets of 1861-6ii. It was enlarged and
deepened by suljsequent high waters. Cole Slough is the pi'incipal north-side delta
channel. Its waters are carried westward by the several branches of Murphy
Slough, and finally reach the upper portion of Fresno Swamp, through which they
are carried in a network of channels, as frequently found in tule swamps, to Fresno
Slough and San Joaquin River, many miles northwestward. Before 1862 Cole
Slough received water from the river through a channel known as the Arroyo de
Hotansaf^, the head of which was about a ciuarter of a mile below the present head of
the slough. This channel was aljout 3 miles long. Until 1869 Cole Slough occupied
a channel which at a point about 3 miles in a dii'ect line above Kingston was less
than a quarter of a mile from Kings River, but in that year Mr. St. John, one of
the owners of the ranch, made a small ditch westward from the north slough bank
about 6 miles below its head. This ditch was enlarged by the next high water; it
lost the appearance of a ditch, and is now called St. Johns Channel or New Cole
Slough. It reunites 3 miles below its head with the oi'iginal slough channel at a
point also known as the head of Murphy Slough.
A small ditch, constructed in 1868 b}^ a settler known as Dutch John, connecting
Kings River with Cole Slough at the point where the two channels were nearest
together had meanwhile also been converted into a capacious water course, and has
since been known as the Dutch John Cut. In the same winter, 1868-69, the river
broke through the barrier separating it from Murphy Slough at a point about 3 miles
(by river) lielow the Dutch John Cut and formed Reynolds Slough, which is about
one-half mile long.
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The main Grant Canal was constructed in 1873. "Water was diverted for it from
Murph}' Slough, near Reynolds Slough, which latter was permanentl}'' closed by
means of a dam. Two years later, by permission of the owners of the Grant, a new
connection between Cole Slough, half a mile above the head of Grant Canal, and
Murphy Slough, nearl}' the same distance below the canal, was made b}' settlers who
were desirous of increasing the flow of water in the channels reaching the vicinity of
Elkhorn. Its projectors subsequent^ filed a claim to water and incorporated, under
the name of the Vanderbilt Canal Company. Settlers in the vicinity of Riverdale
and Elkhorn claim that the original cut was entirelv artificial, while owners of the
Grant claim that the cut is merely the result of cleaning out the head of a natural
water course. After the Vanderbilt Cut had become one of the channels for Cole
Slough water, the Grant Canal was extended upstream across Murphv Slough to the
Vanderbilt Cut, from which it has ever since taken its water. The turning of the
flow of Cole Slough into the Vanderbilt Cut is accomplished by means of a dam of
earth across the old south channel. From the cut water is turned into the head of
the canal by means of a second earth dam, and, flowing in the canal, it crosses Murphy
Slough between two dams, of which the lower or westerly" one is an overfall dam of
brush work, serving as a waste for surplus waters and feeding the lower sections of
Murph}' Slough.
The Laguna de Tache Canal has a westerly course along the northern bank of
the main channel of Kings River, from which it is generalh^ less than one-half mile
distant. At 5^ miles below its head it crosses a water course known as the James
Canal on an earthen dam, and its direction becomes southerly. It reaches the river
bank within a mile and closel}' follows it southerly for about a mile farther, crossing
and closing the head of another delta channel of Kings River known as Old North
Fork. The upper section of the main canal for a distance of about 4 miles from its
head has a bed width of about 30 feet and carries water 2 to 2.5 feet deep. The
distributaries from the main canal are for the most part natural channels, many of
which have long ago ceased to serve as delta channels and are mere swales on tops
of low ridges.
The elames Canal is a channel of more recent formation, which has been utilized
as a distributing ditch. By permission of the owners of the grant, a gate for the
control of its flow was put into this channel in 1880. It was washed out hj the next
freshet and was replaced in 1881, but was again destro5^ed. Thereupon the owners
of the grant permanently closed this channel with the embankment of earth on which
the canal is carried across. The head of Old North Fork, which is another distribu-
tary of canal water, was closed as earh' as 1865 b}^ Messrs. Sutherland & Mann.
One of the most important of the lower river north-side delta channels is the Zalda
Canal, which, throughout its lower sections is generalh' known as the North Fork of
Kings River. It is claimed that the head of this channel is the enlargement by flood
waters of a ditch constructed in 1872 by settlers living to the west of the grant.
This channel was reported closed for a time by a clam at the river about 1885. It
was at that time proposed to utilize this channel as one of the distributaries of water
from the Grant Canal. The course of North Fork is westward in a very direct line
toward Summit Lake, but before the lake is reached its main channel swerves north-
ward into Fresno Swamp. The portion of the Kings River delta between the main
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river on the south and the Zalda Canal on the north marks the A'ery tiat summit
between Tulare Lake and Fresno Swamp. In the trough of the A^alle}-, near and to
the south of Summit Lake, the general elevation of the ground's surface on this sum-
mit, the lowest point on the border of Tulare Lake, is about feet above mean sea
level. During the last high stage of the lake, in 1868, the depth of water over the
general surface of the countrv at this point was about 6 feet.
The lands of the Laguna de Tache Rancho have always been so well watered that
the irrigation works which have been constructed may be regarded as serving pri-
marily to establish a convenient control of the water rather than as works intended
to increase the supply. To prevent excessive natural inundation it has been found
necessary to erect embankments along the river; also to construct numerous drain
ditches from low tracts into natural channels to facilitate drainage. The main irri-
gation canal supplies water to a large number of distributaries, frequently natural
channels, and these in turn to small irrigating ditches, usuallj" 200 to tt.50 yards apart.
As the entire irrigation system lies within the limits of the rancho, there has been
less study of methods of controlling and distributing water than would have been the
case if a large number of consumers had to be supplied, and water measurement has
been entirely out of the question.
The Laguna de Tache Rancho has Avithin the last few years become the property
of the same parties who control the Fresno Canal. The future of 'both properties
was kept in mind when the owners of the Grant sold Kings River water to the Sunset
Irrigation District, to be diverted, by way of Cole Slough into the enlarged Grant
Canal, thence across the Zalda Canal (North Fork) to a proposed reservoir near
Summit Lake. According to the terms of this agreement the district is given a right
of way and a reservoir site, and water is sold to it to the extent of 3,500 cubic feet
per second, subject to the prior rights of the owners of the rancho and of the Fresno
Canal, to the extent of 3,000 cubic feet per second, and subject also to the proviso
that, for use on the ranch, 500 cubic feet per second may be taken out of the main
canal of the district. The price paid by the irrigation district was $250,000 in district
bonds, and the aggregate amount of land in reservoir sites and right of way for the
canal was not to exceed 2.200 acres. As Sunset Irrigation District has been declared
illegally organized, this agreement has lost its force and the bonds delivered have
lost their value. The owners of the Laguna de Tache Rancho have always strenu-
ously objected to the diversion of water from Kings River so long as their own needs
were not fully met. The many lawsuits instituted have led to agreements with the
various canal companies, particularly with those receiving their water supplies from
Murphy Slough. The agreement entered into with these canal owners led to the
formation of the Murphy Slough Association, which has already been referred to.
CRESCENT CANAL.
This canal was constructed in 1885 and 1886, and came into use in 1887 for the
irrigation of lands on the western edge of the extreme southern portion of Fresno
Swamp. The head of the canal is on the south side of North Fork, about a mile to
the north of Summit Lake. The canal, which is about 8 miles long, has a westerly
course for about 1.5 miles, thence northwesterly, following a grade line with a fall
of 6 inches to the mile. It was originally made 50 feet wide near its head; it was 2t
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feet wide several miles beloTV and 50 wide feet iu its lower sections. The narrow
section was cut to the full width in 1892. It was planned to carry water 3 feet deep.
The canal is owned by a company incorporated in September. ISS-o, whose capital
was fixed at §75,000, in 150 shares, of which 29.5 were issued. The cost of the original
canal works is reported to have been 8-33.120. The canal construction was for the
benefit of its stockholders and for the irrigation of their lands, and not for the sale
of water. In 1899 the canal was extended upstream about 2 miles to efiect a better
control of the water at its head. This extension is reported to have cost 85.600.
Each share of stock entitles its holder to water for the irrigation of 320 acres.
After all stockholders have been supplied with water the surplus is sold at the rate
of 75 cents per acre per irrigation. About 9,100 acres are reported to be under
irrigation. Individual stockholders are allowed to dispose of the Avater to which they
are entitled. The rental price of water obtained from stockholders is generally from
8100 to 8200 per share of stock per season. Canal expenses are met by levying
assessments upon the stock. The estimated cost of delivering water is 25 to 10 cents
per acre irrigated. The owners of the canal have been and are involved in litiga-
tion with the owners of the Stimson and the James canals and of the Laguna de Tache
Rancho. In litigation with the owners of the Stimson Canal the Crescent Canal was
awarded 213 cubic feet of water per second. It is reported that this awarding is
acknowledged in all agreements between the Crescent Canal owners and the owners of
the Laguna de Tache Eancho. The original regulator or canal headgate had a width
of 50 feet. It was a light, simple structure, weighted on top with a filling of earth.
The new headgate is well made of light timber. It is 10 feet wide, divided into 10
openings by vertical posts, openings between posts being closed with loose flash-
boards. The estimated capacity of the canal is about 106 cubic feet per second.
STIMSON CANAL.
The Stimson Canal is owned by the Stimson Canal and Irrigation Company,
which was incoi-porated in February, 1891. The canal was constructed in 18S9, at a
cost of about 823,000. This canal irrigates some of the reclaimed lands of Fresno
Swamp. It diverts water from one of the high-water channels flowing in a southerly
direction through this swamp, being the same channel—Bogg Slough—which supplies
water to Crescent Canal. (Fig. 16 C.) An agreement has been reached between the
two canal companies under which a partition of waters is effected at the head of the
Crescent Canal. Under this agreement the Crescent Canal receives 213 cubic feet per
second and the Stimson Canal 165 cubic feet per second. In an agreement with the
owners of the Laguna de Tache Rancho the right of the Stimson Canal to 185 cubic feet
per second is recognized. The area irrigated by the canal has been reported at 11,000
acres. Its capacity is about 120 cubic feet per second. The cost of canal mainte-
nance is reported to be about 8650 per year. Water is apportioned to stockholders
or to persons who have rented stock iu proportion to the number of shares held.
Surplus waters have at times been rented at the rate of 50 cents per acre per irriga-
tion. The estimated cost per acre of effecting a delivery of water to the land to be
irrigated is 25 to 10 cents. The structure in Bogg Slough at the head of Crescent
Canal serving to control the partition waters was built at the expense of the
Stimson Canal Company. It serves as a weir in the slough. Its width is 18 feet, and
312 IRRIGATION INVESTIGATIONS IN CALIFORNIA.
it is x-eported to have cost $1,100. The weir or gate in Bogg Slough at the head of
Stimson Canal is a massive structure, 64 feet wide, erected at a cost of $2,000, and
was built in 1S1»7. The canal headgate was originally a light structure that cost
about $1:00; it was washed out in June, 1891, and replaced by a new gate, 40 feet
wide, at a cost of about $600.
CALAMITY DITCH.
The Calamity Ditch was constructed in 1891. It is a high-water ditch about 16
feet Avide on the bottom, having its headgate located near the edge of the swamp
and overflow land about a mile to the northward of Sunuuit Lake and just south of
Crescent Canal. The ditch has a northwesterly course, is several miles in length,
and supplies water for about 1,.500 acres of land. Its cost of construction is reported
at $1,000, and the annual expense of maintenance $100. Water is generally available
from the beginning of May to the end of Julv. The ditch is owned b_v the land-
owners whose farms are served with water l)y it.
HITE DITCH.
The liite Ditch was originall}' constructed as a branch of Stimson Canal, but
owing to the unreliable flow of water in Stimson Canal, due largelj' to litigation with
the owners of the Crescent Canal, an independent diversion 'of water was efl[ected by
the irrigators whose lands were served by the Hite Ijranch. The ditch was con-
structed several years ago. It has a headgate 9 feet in width, placed in the reclama-
tion levee on the west side of Bogg Slough, near the point where the Stimson
Canal receives its water. This ditch receives water only for a short period each
vear, and irrigates about 500 acres of the reclaimed lands in Fresno Swamp. The
ditch is but poorlv maintained, and is reported to have a capacity of 15 to 20 cubic
feet per second.
JAMES EAST SIDE CANAL.
The James East Side Canal receives its water from the eastern side of Murphy
Slough, just above the head of Steamboat Slough, which is one of the water courses
of the Fresno Swamp region. It has a northwesterlv course for a distance of about
15 miles, skirting the easterl}^ edge of the submersible lands of Fresno Swamp. The
canal was constructed b}^ J. G. James in the fall of 1885. It was made 10 feet wide
on the bottom and to carry water 2 feet in depth; width and depth have been gradu-
ally increased to a present bed width of 20 feet and a depth of 4 feet. Water is
admitted into the head of the canal without being under control of a check weir or
headgate, and parts of the canal have assumed the appearance of a natural water-
way. Water from this canal is used onh' for grass-land irrigation. It is reported
that as much as 5,000 acres have been irrigated in one season. The canal capacity
has been estimated at 75 cubic feet per second.
JAMES WEST SIDE CANAL.
The James West Side Canal was constructed in 1892-93 bv J. G. James along
the western margin of the Fresno Swamp lands. The point at which it diverts
water from one of the Fresno Swamp sloughs is about 8 miles below the point at
whicli the East Side Canal receives its water. In 1889 the original West Side Canal
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was paralleled by a second canal receiving water through the same headgate which
supplies water to the former. The second canal occupies a position about one-
quarter to one-half mile farther west than the original one. Each of these canals
has a length of about 10 miles; bed widths are reported at 40 feet and depths at 3.5
feet. About 2,000 acres of land can be irrigated from these canals. It is reported
that about 12.000 acres have been served with water. The crops irrigated are prin-
cipalh' wheat and corn, water l)eing delivered to tenants of the land free. The tenants
are, however, required to keep the canal in repair.
PUMP IRRIGATION FROM FRESNO SLOTJGH.
The main slough draining Fresno Swamp and uniting with the San Joaquin
River at Las Juntas is known as the Fresno Slough. When Kings River is in flood
and the delta branches flowing northward carry water into Fresno Swamp there is
a considerable discharge through this slough into San Joaquin River, but there are
times when Kings River contributes no water to this slough, its water being then
dead or without current and kept at the ordinary summer stage by contributions
from San Joaquin River, whose flow is checked just below Las Juntas by the dam
or weir of the San Joaquin and Kings River Canal and Irrigation Company. On
this slough, at points aliout 8 to 12 miles above Las Juntas, are four pumping plants
which have recently been put into service for the irrigation of lands upon either
side of the slough. As the banks of the slough are A-ery low and the lauds extending
away from the banks upon either side thereof are verv flat the cost of thus pump-
ing water is very low and the irrigation of large areas of land is readily affected.
WHITESIDE PUMP.
The Whiteside Pump is the uppermost plant located on Fresno Slough. It was
installed in 1899. Power is supplied to a IB-inch centrifugal pump by a 60-
horsepower portable engine. Water is raised only 4 to 10 feet, according to the
stage of water in Fresno Slough. It is delivered into a ditch having a width of 10
feet and irrigates about 1..500 acres of land on the southwest side of Fresno Slough.
The plant is maintained and operated by the tenants of the land irrigated.
MITCHLER PUMP.
The jSIitchler Pump is located about a mile below the Whiteside Pmnp, on the
opposite bank of Fresno Slough. The 26-inch centrifugal pump at this station is
driven by a 150-horsepower stationar}- engine and delivers water into a ditch 30 feet
in width. It is claimed that about 7.000 acres of land ha^-e been irrigated with this
pump at a cost of 25 cents per acre. The cost of the plant is reported at §8.000. It
was constructed in 1899 and is operated hy the tenants of the lands irrigated.
THE LEE PUMP.
The Lee Pump, which also draws water from Fresno Slough, is located upon its
westerlv bank, a little over a mile below the Mitchler Pump. The 16-inch centrif-
ugal pumj) at this station is driven by a 40-horsepower movable engine. About
1,500 acres of land are reported to have been irrigated with its water at a cost of 20
cents per acre. The water is delivered into a ditch having a width of 15 feet. The
plant was installed in 1898.
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BORLAND PUMP.
The Borland Pump is located on a small west-side branch of Fresno Slough,
about 1.5 miles below the Lee Pump. This plant was installed in 1899 at a cost of
about $8,000. The 26-inch centrifugal pump is driven by a 150-horsepower engine.
Two thousand acres are irrigated with its water at a cost of 30 to 35 cents per acre.
The owner of this plant is involved in litigation with the owners of the San Joac[uin
and Kings River Canal, who claim that the taking of water from Fresno Slough for
irrigation purposes is adverse to their interests.
The irrigation accomplished by the several pumping plants just enumerated is
supplemented by a fifth portable plant, which is put in service at any point of the
slough where most required.
METHODS AND PRACTICE OF IRRIGATION.
Of the Kings River canals only one is owned by an iri-igation district. One is
owned bv a corporation whose canal interests are entirely separate and distinct from
the ownership of the land irrigated.
The rest of the canals are owned by companies or corporations whose stock is
for the most part in the hands of the landowners. The stock in such cases generally
represents a proportional interest in the water, and the stockholder becomes a pre-
ferred user of the water. Sometimes the canal company sells surplus water to land-
owners who hold no stock; sometimes the individual stockholder is permitted to sell
his surplus in this way. This practice occasionally disturbs the reliability of service,
as it occasionally results in the call for more water through a canal branch than it
can supply.
The irrigation works on Kings River are throughout of a cheap but effective
character, serving their purpose fairly well, but typical in a measure of the unsettled
conditions relating to the rights to use water. Permanent structures are practically
unknown. The dams in the main channel of the river—the designation "weir"
would perhaps be more appropriate—are constructed of cobbles and brush, repaired
as may be necessary after each freshet (PI. XXVII). The water not diverted flows
over these and they are frequently cut out in whole or in part during the flood stages
of the river, but are easily replaced. Water apportionment to the several canals
would be greatly facilitated if there were fewer points of diversion; if, for instance,
the canals of each group could be served through a common trunk canal. The canal
gates throughout are timber structures; some of heavy, some of ver}" light materials.
A well-constructed gate serves six to ten years and is so inexpensive and easily
adjusted to varying requirements that it will probably be long before any masonry
structures will be seen on the river.
T^ere is not a canal or ditch on the river which has yet introduced a careful sys-
tem of water measurement, or even of apportionment, to irrigators. This is due to
several causes. In the first place, water is not sold as an ordinary commodity.
In every canal, even when the quantity to be delivered is specifically named, the
unit of measurement represents only a proportional part of the flow of the canal,
based on the number of shares of stock owned or rented, on the number of water
rights held, or upon the area to be served with water. This apportionment is not
Plate XXVII.
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carefully made, but is left to the good judg-ment of a canal superinteudeut. Tvho gen-
erally manages to give irrigators all they want in times of abundant flow, and who
stands them off as best he can when water is scarce. In the second place, there is
Tery little call for water measurement in a district like the Mussel Slough country,
where irrigation progresses without application of the water to the surface of the
soil. Crops may be benefited as much, or even more, by the water sinking from
ditches in adjacent tracts as br that brought to the land under cultivation; the same
is true of some districts near Fi'esno, where ground water has risen so near the sur-
face as to make the application of water to the, surface unnecessary. The system of
apportioning water has led to the adoption of methods of regulation by means of
gates with water flowing through submerged orifices, or others with a clear overfall,
giving the irrigator reasonable assurance of fair treatment. Such measurement is,
however, only intended to be relative. When a number of irrigators receive water
through a common private ditch they arrange among themselves how it shall be
apportioned as to time and quantity.
Very often the owners of adjoining tracts of land enter jointly upon the construc-
tion of laterals from some main canal, and the affairs of these laterals are managed in
a manner very similar to those of independent canals. The Enterprise Canal was
originally of this type. It was constructed as a branch of the Fresno and Kings
River Canal, but is now considered a liranch of Fresno Canal. Others are the Hern-
don Canal. Hansen Ditch. Central Colon}- Canal. Washington Colony Canal. Briggs
Canal. Malaga Extension Ditch. Garfield Ditch. McCall Ditch, Ilighland Ditch,
Bethel Ditch. Kirby Ditch. Wristen Ditch. Iowa Ditch. Harlan and Stevens Ditch,
Caruthers Ditch. Wildflower Ditch. "Webber Ditch, and others.
The methods of irrigation as practiced in the various districts served with Kings
River water are fairly well adapted to local requirements. Physical conditions, char-
acter of soils, the originally extremelv dry condition of the plain lands, as well as the
subdivision of land into very small holdings, were the prime factors which determined
the methods of applying water to land on the plains or uplands upon both sides of
Kings River. The ease with which an elevation of the ground water could be con-
trolled in the delta region, particularly toward the south, in the so-called Mussel Slough
country, very naturally led to the adoption of a method of irrigation in that region
which has remained peculiar to itself. Irrigation is here accomplished by leading
water into small irrigating ditches, generally 100 to 200 yards apart, in which it is
allowed to ffow sluggishly until enough water has found its way through the surface
and into the subsoils to saturate them with water and bring the ground water plane
to within a few feet of the surface soil. When moisture is thus brought within reach
of the roots of grain, alfalfa, trees, or vines, irrigation is complete for the season.
This occurs at the time when the available supply from the river is about exhausted.
Due to evaporation from the surface of the soils, the consumption of moisture by
plant life, and the sinking of the soil water into deeper poi'ous strata, the surface of
the ground water falls lower and lower, until at the beginning of the next irrigating
season it is from 6 to 12 feet below the ground's surface. Under this system
of irrigation the movement of moisture throughout the great body of the surface
soil is upward. The water which thus moves from below to the surface brings with
it more or less of alkaline salts, which, when water evaporates at the surface of the
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soil, often accumulate in undesirable quantit3^ The extent to which lands in the
delta region of Kings River have through this cause been deteriorating is often
remarked, but as 3'et no steps seem to have been taken to correct the evil. Manj'
examples of such deleterious effect upon the soils are found on the north side of the
river as well as on the south.
Near Fresno, where the original holdings of land were small and where the
quantity of water available for irrigation was also small in proportion to the demand,
it was quite natural that unusual effort should have been made to thoroughly prepare
the land for irrigation before applving the water. It became customary to sul)divide
fields into small, rectangular tracts, often onh' one-quarter acre or less in area, and
to make the sui'face of those tracts perfectly smooth and level. Each rectangular
plat of ground was surrounded hy a low embankment, and irrigation was effected by
Hooding its surface. Irrigation was complete as soon as water covered the entire
plat. Any excess of water was allowed to sink into the soil. During the first years
of irrigation near Fresno, while the soils and subsoils were very dry and ground
water was at depths of from 30 to 60 feet below the surface, the quantity of water
absorbed was sometimes far in excess of what would ordinarily be considered pos-
sible. Five feet of vertical depth were occasionally applied at a single irrigation.
The quantity of water put upon a single plat during a season would occasionally be
equivalent to a depth over all of 20 feet. This sj^stem of flooding in small rectangu-
lar tracts was graduallj- modified to a system of furrow irrigation. Furrows were
also used to a considerable extent in irrigating grain land and orchards, irrigation in
such cases being effected by turning the water into deep plow furrows which, accord-
ing to the amount of surface fall of the ground, were carried in a direction of greatest
slope, or quartering across the same in cases when velocities along lines of greatest
slope would cause too great erosion. To some extent the method of irrigating in
contour checks came into use, but it has not found general favor, the irrigating heads
being generally too small to use this system to advantuge. The application of water
to land commences each season in March, or as soon thereafter as the canals are well
supplied with water. At this time water is applied to grain lands, to orchards, and
to vineyards. The irrigation of alfalfa usually begins a month later. One irrigation
is ordinarily considered ample for orchards and vinej^ards, but when spring rains are
scant and the soil has not been thoroughly wet by winter rains, irrigations are
repeated if water is available. Alfalfa is generally irrigated once for each crop cut,
the number of waterings it receives per year being generally' 3 to 5. Very little
grain land is irrigated by application of water to the surface. This i,s generall}" done
only when it appears possible thereby to save a crop which it was hoped would
mature without irrigation.
The large volume of water which is annually diverted from Kings River and
sinks, from the many irrigation canals and from Vjranches and the small irrigating
ditches and through soils flooded into the subsurface strata, has graduallv saturated
the suDsoils and brought the ground water so near the surface of the ground that it
has become necessary in many localities to construct works for drainage. Numerous
examples of this kind can be cited. A notable example is in the region to the east
and south of Fresno. Drain ditches 1 to 6 feet deep have now replaced the irrigation
ditches from which a few years ago water was spread over the surface of the ground.
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It thu? happens that very large areas of the lands classed as irrigated and benefited
by canal water no longer have the water spread over their surface. The drainage
works thus far introduced are all merely local, and no systematic attempt to prevent
an undesirable encroachment of the ground water upon the surface soils nor to
intercept the frequent freshet floods of the small foothill streams has yet l^een
made.
THE PRESENT SITUATION.
To terminate vexatious litigation between the users of water from Kings Eiver
a number of agreements have been entered into amounting to a mutual recognition
of rights of water. Rights thus conceded are not defined by a judicial tribunal, and
such agreements are probably without force and effect as against any other claimants.
There is in such agreements more or less danger that amounts of water may be
mutually conceded far in excess of the amounts actually appropriated and put to
beneficial use, the foundation being" thereby laid for obstructing the putting of the
river's surplus to any new uses. To give such agreements greater force, friendly
lawsuits are sometimes instituted, and. on the basis of the testimony furnished, decrees
are rendered confirming them. This would be a step in the right direction if the
machinery of the court were such that the facts could be verified, and if, at the same
time, the rights of other appropriators were under consideration and could also be
thoroughly investigated. It does not appear that at this writing the right to the use
of water from the river has been clearly established, in so far as quantity to be
diverted is concerned, for a single Kings River canal. The agriculturist, therefore,
whose whole interest depends upon a continued supply of irrigation water a;id upon
the rights of the canal from which he is supplied, can not be secure in his position
until this question of right to use is settled. The delay in the settlement of all these
matters is largely due to the fact that the appropriators. who were, in most cases
landowners or corporations formed by landowners, preferred to submit to a certain
measure of injustice rather than to enter upon expensive litigation. Now that
demand at times calls for more water than the streams can supply, the evil results of
permitting every water user to regulate his own taking are becoming apparent.
The irrigator is forced into court to protect himself, and attempts are made to adjudi-
cate rights. The results are not satisfactory, nothing short of an injunction issued
by some judicial tribunal will shut down the headgate of an upstream canal which,
by reason of its position, has the first chance at the water of the stream, but whose
rights are perhaps subject to the prior rights of many of the downstream canals or
ditches. But the shutting down of the gate is generally unnecessary. Regulation
is required, and the regulation should be in the hands of some State authoi'ity.
The recourse which has been had to the courts and which has led to the issuance
of injunctions against canals and ditches, now serves to emphasize the need of such
regulations. This is recognized, as already stated, by the canal owners, who, by
forming combinations of canal interests, strengthen the cause of one irrigated section
against adverse interests. Thev endeavor in such cases to secure bv agreement with
possible adverse claimants a recognition of their rights, thereby securing in a measure
the protection which the laws of the State have failed to give.
^o appropriator, however small his claim may be to the use of water, should be
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allowed to perfect his claim, or to put the water to the intended use, without the
sanction and protection of the State. Such protection can not he assui"ed until the
State takes cognizance of the amount of water at its disposal and limits the amount
assigned for use to the available supply. Herein, above all, lies the necessity for
continued investigation.
The industries as now established need protection. The users of water should
have their rights defined. It must be determined under what conditions of flow in
the river a ditch shall receive water, and how much, and in that right to receive its
water the ditch must be protected beyond peradventure.
It is not wise to longer permit each canal owner to take water if he can get it,
with shotgun protection if necessary, nor, when the canal compan}^ and its officers
are all enjoined from opening gates, to let the irrigator turn in water despite court
injunctions. Either the canal has a I'ight to use water and must be protected therein,
or it has no right, there being a prior or a higher established use for the water some-
where else, and then the law should be enforced.
The cause of the uncertainty of the right to use water, either under the riparian
doctrine or Vjy appropriation, is due to the indefiniteness of the law and the insufii-
ciency of the machinery for its application. Where appropriations are in question,
the uncertainty of the rights acquired has been already sufficiently emphasized.
Under the common law, as interpreted by our courts, each case must be settled on its
own merits; there is no specific rule that can be applied. The only remedy, under
the circumstances, appears to be for the State to step in at once and provide machinery
for the speedy determination of established rights of whatsoever character, and to
give definiteness to the rights of all claimants. It will thereby be placed in position
to determine what are surplus waters, and the Avay will be open for sucti further
irrigation development as circumstances warrant.
Canal management is generally most businesslike when the canal is owned b}^ per-
sons, companies, or corporations who are not landowners, bat are merely the agents
for distributing the water to consumers; but, notwithstanding this fact and despite
the probability of less intelligent management, there seems to be no question that
canal ownership b}' the same persons who own the land is far to be preferred. The
ideal arrangement would be the ownership in the irrigating canal or ditch in exact
proportion to acreage that is to be irrigated. Land and the use of the water necessary
to make the land productive should not be separated in ownership. It is onlj" thus
that fullest benefit from the use of water can be secured; it must not alone be used
economically by the irrigator and handled without unnecessarv waste in transit from
stream to the lands to be benefited, but the irrigator must know that he is secured in
his own rights so long as he complies with his part of the contract.
One matter just touched upon which interests all irrigators and which particularly
interests the State at large is the economical use of water. Whether water is allowed
to run to waste, perhaps on demand of a riparian owner, or is used in a wasteful
manner, either by a riparian owner, by a canal compan}' in effecting distribution, or
by the individual irrigator, or whether it does duty on crops of low economic value
when it might be put to higher use, injury to the community at large is the result.
So soon as the canal capacities become so large as to leave no surplus flow in the
stream for further canal development, while the lands commanded are not yet
STATER APPEOPEIATIOX FR03I KI>'G6 RIVES. 319
all supplied, the taking of measures to restrict "vvaste wherever possible, and to make
the Tvater ordinarily wasted do full duty, should be considered imperative. Education
in this direction should not be neglected. The good work already done by various
United States and State departments in this direction is to be highly commended and
the example should be followed in this State, which is one of the foremost in the
matter of extent of irrigation, but one of the last to give its irrigators much-needed
aid and protection.
The study of methods of water measurements, delivery of water to irrigators,
and the application of water to the soil, becomes of great iriiportanee. Each State
must be prepared to meet these questions, and wherever irrigation is of considerable
extent this can be done only by a department with broad duties and permanently
established. Such investigation can not be terminated in a year or two. and should
continue indefinitely, as there will be much to learn, even after the conditions in
irrigated sections have become fairly permanent. The State should not be slow in
aiding the agriculturist, even if the aid stops with good advice: neither should it be
lax in protecting his rights to the moisture which the soil needs any more than in
protecting hiru in the possession of the realty itself.
But little control has been exercised in the past by the State of California over the
conditions imposed by canal owners upon the takers of water. The law provides
that lauds once served with water from any canal from which water is sold have
equal rights with all other lands in their class and can not be deprived of their right
to receive water at the pleasure of the canal owner. Otherwise canal owners make
reg'ulations to suit themselves. This is fairly well illustrated in the remarks made
upon canal management and water distribution in the foregoing pages, for each of
the more important irrigation works described.
The rates charged by any canal owner for water are subject to regulation by the
board of supervisors of the county in which the water is for sale. There has been
but little demand for such regulation in Fresno. Tulare, and Kings counties, because
it seems C[uestionable whether the water-right agreement is subject to such regula-
tion, and because where rates are charged the iriigators are. for the most part, stock-
holders in the canal company, and would have to contribute to canal expenses as
stockholders if the amount collected from ratepayers should prove insufficient to
meet expenses. There is. therefore, but little occasion for complaint. It seems
questionable whether the power to fix water rates, or. rather, whether the power to
appraise canal valuation as a basis for fixing water rates, should be intrusted to such
bodies as supervisors. The rates are to be fixed so as to yield a fair retuj-n on the
value of the works in actual use. This value should be appraised by some State
rather than by a local department, and the value determined should serve as a basis
for the rates in all of the several counties in which water is to be sold by any canal.
The canal appraisement presents particular difficulties when values of franchises are
involved. These have value according to their earning power, yet it rests at present
in the power of the rate-fixing body to destroy such value entirely by fixing the
entire valuation so low that the earnings are scant interest on only a nominal fran-
chise value. Difficulty often arises, too. when canals are located in two or more
counties. The officials of one are not bound by the acts of another, and there may
be as many maximum rate scales established for a canal as there are interested
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counties. The Hxing of water rates has always been a fruitful source for charg-es of
official corruption and has led to much litigation. Whenever the landowners them-
selves own the canals, and the chai'ge or assessment is graded from year to year to
barely meet the expense of canal maintenance and management, there appears to be
no further need for the regulation of the water rates.
Comparatively few canal companies have been organized in central portions of
the State for the sale of water to irrigators. When the canal companies are not
controlled by the landowners who are served with their water, agreements or water
contracts are usually entered into mider which the landowner obligates himself to
pay a stipulated sum annually to the canal company. He is charged an annual rate
for canal management and maintenance. It is generally assumed that such water
contracts and aniuuil rates paid are not subject to regulation as in ordinary cases of
sales of water.
These contracts appear defective, particularly in this, that no intent is disclosed
of ever transferring the canal ownership to the landowner who virtually has paid for
the canal construction. The per acre, or whatever price may have been fixed
by the canal corporation, is a payment for the privilege of receiving water. It is
practicall}^ a bonus paid to the canal compan3^ Such payments are often agreed
upon by landowners before canals are built to encourage and aid in the canal con-
struction. It is then a recognition of the unearned increment, a voluntary contri-
bution made to an enterprising ditch or canal builder, in consideration of the value
added to the land when it is brought under ditch. When such bonus is paid to the
owner of a canal already constructed, the contract made takes the form of a water-
right agreement. As the bonus so paid is usually fixed high enough to reimburse
the ditch owner for his original outlay and for the risk he has assumed, it would
seem a desiral)le arrangement to have the canal ownership pass to the water-right
owners when a stipulated number of water rights have been sold. No canal enter-
prise has yet been inaugurated on these lines in this section. All canal companies
selling water rights retain their ownership intact when water is sold to full canal
capacity.
If it be granted that rights have been vested, whether under the common law or
otherwise, then the taking of water to the detriment and actual damage of lands in
which such rights are vested, should be under the right of eminent domain, and after
due process of law full compensation for such taking should be made. Moreover,
the taking of waters for irrigation which are not surplus waters should then be
permitted only when irrigation can be shown to be a higher use. On the other hand,
when there is no actual damage no one, even with prior vested rights, should have
the right to interfere with new enterprises. There should then be some means of
determining what waters are available for appropriation in excess of those necessary
to be left in the streams to satisfy the needs of riparian owners and of prior
appropriators.
This has not been the case in the past, and it is rather surprising that there has
not been greater interference by riparian owners with irrigation works than has
actually taken place. This is due mainly to the fact that riparian owners have not
had immediate important use for the water themselves, and have been reluctant to
plunge into expensive and protracted litigation; they have, too, in man}^ cases
asserted their riparian rights only to better themselves as appropriators.
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How conipletel}^ ownership in the waters of a stream is sometimes assumed is
iUustrated by the ao-reement covering a sale of water and of land which was made by
the owners of the River Ranch (Laguna deTache Rancho) with the now defunct Sunset
Irrigation District in 1892. The control of the Fresno Canal and Irrigation Company
has passed into the hands of English capital. The controlling interest is reported to
be held, as alread}^ stated, by the same persons who control the Kings River and
Fresno Canal, and who are the principal owners of the great riparian tract—the Laguna
de Tache Rancho. This is the riparian land whose former owners secured decrees of
court forever restraining the same Kings River and Fresno Canal from diverting any
water at all, and which also secured similar decrees against the Fowler Switch Canal
and the Centerville and Kingsburg Canal, and a decision almost as sweeping against
the 76 Canal. According to the agreement referred to, George Clarke Cheape and
his associates, owners of the Lagunda de Tache Rancho, assumed the right to sell
of the waters of Kings River to the extent of 3,500 cubic feet per second, but in
making this sale compelled a recognition of the prior right of the Fresno Canal to
3,000 cubic feet per second, and of the prior right of the Grant Canal, irrigating
the Laguna de Tache Rancho, to the extent of 500 cubic feet per second. The price
agreed upon and paid for this water and for about 2,200 acres of land was $250,000
in irrigation district bonds.
This transaction is a forceful indication of the extent of the rights sometimes
assumed to be conferred b}' the riparian doctrine, and seems to be a literal interpre-
tation of the right to have the river water—in Hood as well as at its lowest stage
—
flow undiminished in quantit^^ Such an interpretation would, it is quite evident,
make it possible for the most favorabl}' located riparian owner, the one owning lands
farthest downstream, to lev}' upon everj- appropriator above, whether he is damaged
in fact or not.
NEED OF A DEPARTMENT FOB WATER CONTROL AND INVESTIGATION.
The existing conditions of Kings River, which are typical of those which prevail
on Kern, Tule, Keweah, San Joaquin, Merced rivers, and other streams of the San
Joaquin Valley point to the need of a State department to determine established
rights to the use of water, to measure the quantities of water that are available, to
distribute the water to those who have rights, and to stud}^ the economic use of
water and the possibilities of water storage, and of water conservation.
AVhen the question arises as to how such a department shall be organized, it will
be well to look to other States where experience has ahead}' been had.
It is not the intention of this paper to elaborate a scheme for this purpose. There
is no reason why it should not succeed here as well as in Wyoming. The department
should have certain judicial functions. Its acts should be subject to review and
confirmation by the courts. Its duties need not be restricted to the irrigation inquiry
alone, but may be extended to dx'ainage and to such other matters as are ordinarily
assigned to departments of public works. In this department all rights to the use of
any water heretofore granted, or to be granted, by the State should be recorded, and
in it a careful and complete record of the physical facts relating to each water
appropriation should be preserved.
In determining the measure of the right to use water, not only ditch capacity and
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amount diverted should be taken into consideration, l)ut also the acreage irrigated.
It is not necessar^'to assume that any particular acre of land will require just as much
water as any other acre, as this will depend largely upon the physical character of the
land served, upon the nature of the crops cultivated and for which the land is suitable,
and upon the amount of rainfall. But when these facts and all others affecting the
needs of any tract of land, or of a district, are taken into consideration, some conclusion
can be reached as to the extent of past or prospective beneficial use.
Applications for a grant or franchise for the use of water for any particular
purpose should rather specifj' this purpose with precision, than the amount of water
desired. Competent State authority should issue the water right, with a clear
dehnition of the right thereby conferred.
The establishment of such a department should not be delayed. The problems
to be solved are becoming more complex from year to year, and can be settled with
less friction now than at any future time. Their final settlement will be a potent
factor in establishing the prosperity of the districts now irrigated and of others for
which water can be made available, on a sound and permanent basis.
CONCLUSIONS.
The conclusions reached as a result of this inquiry may be briefly stated as
follows:
(1) No water rights are as yet clearly defined, either by the records or by deci-
sions of the courts.
(2) The extent and the priority of established rights to water and to the use of
water should be ascertained and clearly defined, and the necessary water should be
allotted to riparian owners and to appropriators in accordance with their needs and
their rights.
(3) The available supply fI'om each stream should be determined and apportioned
to those who have the right to use it—all surplus to be at the disposal of the State.
(i) The right of ever}" bank landowner to use water should be as clearly defined
as the right of the appropriator, and the measure of his right should not be the
possible future use.
(5) Due consideration should be given to priority of use as lietween appropri-
ators, as well as between riparian owners.
(6) The distribution of water to the canals and ditches should be under State
control.
(7) The studj" of the available supply and of the use of water for irrigation should
be carried on by the State and by the Federal Government. Duty of water and
methods of irrigation, canal structures, canal management, and water distribution
should receive special consideration, and the work done by the State should supple-
ment similar work being done b}' the U. S. Department of Agriculture and by the
U. S. Geological Survey, and the results should be brought within convenient reach
of all interested parties.
(8) The right of eminent domain should be given to every person, company, or
corporation to whom the right to use water has been duly allotted by competent
authority, in order that condemnation proceedings may be had whenever necessary to
take private property for a higher use.
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(9) A complete record of ^ater right? for the entire State should be kept iu a
State office, and these records should sho^v not only, as at present, the original intent
of the claimant, but also the allotment of water by the proper authority, the date of
ditch or canal construction, the dimensions of the finished structure, its ordinary
iioTV, and its capacity: also subsequent enlargements and all other facts that are
essential in comparing its claim to water with those of other canals or ditches taking-
water fi-om the same stream. History and records of this kind can not be made
by the water appropriator. but should in large part be the result of original inquiry
and measurements by State officials.
(10) Litigation is not leading to a satisfactory solution of the water-right prob-
lems. The fault is not so much with the courts as it is with the uncertainty of what
is to be considered law. There is no intelligible rule of decisions. Each case is
peculiar to itself. Xo irrigator can ascertain his rights without an analysis of com-
mon law as applied in countries and under conditions that are hardly comparable
with those here prevailing.
(11) Some method should be devised for establishing rules of decision in water-
right matters that will rest on a positive basis and that will not be susceptible of
varied interpretation.
(12) The right to water or its use should pass to the land served and should
remain attached thereto. Canal owners should be considered common carriers.
(13) The flow of the river should be increased at the low-water stage so far as
practicable by water storage in mountain reservoirs.
(li) All rights conferred under franchises, or as special privileges, should, at
the termination thereof, pass to the people benefited, and such franchise or privilege
should not be renewable without their consent.
Appendix.
EVAPORATION EXPERIMENTS ON KINGS RIVER.
The following tables contain the results of evaporation experiments made by
the State engineer's department of California^ in the years 1881 to 1885 at Kingsburg,
on Kings Eiver.
The pans used in making these observations were 3 feet square and 15 inches
deep. The water surface was maintained about 5 inches below the rim of the pan,
the required position being indicated by a metal galvanized iron pin rising in the
center of the pan to the desired height. The point of this pin was kep^ barely
submerged.
The amount of water required from time to time to restore its surface in the
pans to a normal elevation was measured in standard cups prepared for the purpose
and graduated to represent depth of water in the pan for which used.
One pan was floated in the river, another was kept on the bank. The pan on
the bank, referred to as the pan in the air in the tables, was. after the first three
1 William Hammond Hall, State engineer. The department was abolished in lS91.
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months, set into the ground a few inches and earth was banked up around its sides
to the same elevation as the water in it. It had full surface exposed to sun and wind.
During November and December, 1881, and January, 1882, this pan was on the
railroad bridge, exposed on all sides to sun and air.
The observers at Kingsburg were instructed, among other things
—
To fill the pan to the normal plane once every day during summer months, less frequently at
other seasons pf the year.
To take observations at the commencement of every fall of rain, and to restore the water surface
to the normal plane at the end of every fall of rain.
To keep a daily record of the temperature of the air, of the water in the pans, and of the water
in the river.
To keep a rainfall record.
The pan floated in Kings River was protected from the splash of waves b}^ a
wooden frame, into which the pan was fitted so as to float horizontally, without being
protected from the sun or wind.
Evaporation at Kingshurg, Cal., November 1, 1881, to October 31, 1885.'^
Period. Time.
Temper-
ature
of air.
Pan in river.
Temper-
ature of
river.
Temper-
ature of
water
in pan.
Evapora-
tion.
Pan In air.
Temper-
ature of
water
in pan.
Evapo-
rated
depth.
November, 1K81.
December, 1S81.
January, 1882...
February, 1882..
Mareli, 1882
April, 1882
May, 1882
June, 1882
July, 1882.
August, 1882
September, 1882
October, 1882 . .
.
Total .
November, 1.882
December, 1882 .
January, 1883 . .
February, 1883 ..
March, 1883
April, 1883
May, 1883
June, 1883
July, 1883
August, 1883
September, 1883.
October, 1.883
Total
.
November, 1883
December, 1883 .
January, 1884 . .
4.30 p.m.
do ..
do ..
.5 p. m . .
.
.5.15 p.m.
do ..
5.45 p.m.
0.30 p.m.
do ..
(i p. m...
do ..
10a. m..
10 a. m
do.
do.
do.
do.
do.
.do.
.do.
.do.
.do.
.do.
.do.
10 a. m ,
do.,
9 a.m .
°F. °F. Feet.
0.220
.0.50
.090
.115
.180
.260
.305
.475
.eeo
. 665
.475
.135
3.630
.115
.085
.060
.100
.305
.270
.160
..500
.760
.920
.730
.400
4. 405
.170
.089
.105
°F. Fed.
0.335
.120
.200
.105
.265
.435
.835
.940
1.075
.875
. 575
.195
5. 955
.100
.090
.040
.070
.310
.260
.310
.8.50
.970
.970
.705
.290
4. 965
.140
.065
.075
'See Physical Data and Statistics, William Hammond Hall, State engineer, 1886.
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Period.
February, 1884 .
.
March, 1884
April, 1884
May, 1884
June, 1884
July, 1884
August, 1884
September, 1884.
October, 1884 . .
Total
.
November, 1884.
.
December, 1884 .
January, 1885
February, 18&5 . .
,
March, 1885 ,
April, 1885
May, 1885
June, 1885
July, 1885
August, 1885
September, 1885 .
October, 1885
Total
.
Time.
9a.m.
do.
do.
do.
do.
do.
do.
do.
do.
9 a.m .
do.
do.
do.
do.
do.
do.
do.
do.
....do.
do.
do.
Temper-
ature
of air.
Pan in river.
Temper-
ature of
river.
Temper-
ature of
water
in pan.
°F.
Evapora-
tion.
Feet.
0.050
.090
.160
.320
.295
.380
.370
.320
.350
2.690
.200
.180
.010
.140
.240
.160
.340
.660
.710
.930
.640
.470
4.680
Temper-
ature of
water
in pan.
Average evaporation for four years, Xoveniber 1, 1881, to October 31, 1885.
Pan in river. Pan in air
Month. Evapora-
tion.
Evapora-
tion per
24 hours.
Evapora-
tion per
square
mile.
Evapora-
tion.
Evapora-
tion per
24 hours.
Evapora-
tion per
square
mile.
Cii.ft. Cu.ft.
Feet. Feet. per sec. Feet. Feet. per. sec.
November 0.176 0. 0059 1.89 0. 174 0.0058 1.87
.099 . 0032 1.03 .104 .0034 1.08
.066 . 0021 .69 .081 .0026 .84
Februarv .101 .0036 1.16 .091 .0033 1.05
.204 .0066 2.12 .225 .0073 2.34
.213 .0071 2.29 .286 . 0095 3. 08
.281 .0091 2.93 .5.51 . 0178 .5.74
.483 .0161 5.20 .776 . 02.59 8. 35
July .628 .0203 6.54 .904 . 0292 9.41
.721 .0233 7.51 .861 .0278 8. 96
..541 .0180 5.82 .615 .0205 6.62
.339 .0109 3.53 .289 .0093 3. 01
Total 3. 851 .0106 3. 40 4. 958 .0136 4.38

A STUDY OF WATER RIGHTS OX THE LOS AXGELES RIVER. CALIFORNIA.
By Edward M. Boggs, C. E.
Cons'iliirig Engvneei'.
DISCOVERY AND COLONIZATION.
Nearly four centuries ago, when the adventurous explorers of the unknown
Pacific Ocean, following- the shore of California, touched at various points, they found
the land inhabited by savages. ]More than two hundred years later, when the Spanish
missionaries, advancing along the coast, established the outpost of European
civilization in California, they found the same race of people living in the same
barbarous condition. Unlike the native races which dwelt in parts of New Mexico
and Arizona, the Indian tribes of this region possessed no knowledge of the art
of irrigation. Without irrigation agriculture was impracticable. Consequently
progress toward civilization was impossible, and the inhabitants remained in hopeless
barbarism.
The usual Spanish method of colonization was followed in the settlement of
California. This plan, which had been successful in Mexico and Lower California,
embraced three classes of communities—missions, presidios, and pueblos.
The first was due to the zealous efi'orts of the Spanish missionaries for the
propagation of the Christain faith among savage inhabitants of the region. Beginning
at San Diego, in 1769, a chain of missions extending to San Francisco was founded.
This line comprised eleven establishments, spaced some 15 to 25 leagues apart, and
usuallj' situated on or near the coast. A second line parallel to the first, but at a
convenient distance farther inland, was planned, and some of these missions were
built at a later period. The missionaries undertook to minister to the temporal needs
as well as the spiritual welfare of their converts. They clothed and fed them, taught
them how to labor intelligent!}^ on the farms, to build comfortable dwellings, and
introduced among them various kinds of domestic animals. Under their direction
was begun the practice of irrigation, destined in future generations to become the
most potent factor in the permanent development of California.
Each mission was provided with a small guard of soldiers for protection against
possible u]3risings of the natives. To serve as supports or ralh'ing points in times of
great clanger from this source, and also as means of defense against attacks from
jealous foreign nations, four presidios or military posts were interspersed along the
line of missions. Ganisons were long maintained at these posts, and there were
located the seats of government of the province, which for man}^ years was of a
military form.
Progress in the new province was necessarily slow ; all things seemed to conspire
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against the success of the uudertakings. The natural difficulties to he surmounted
were great; the division of authority between ecclesiastic and military officers was
not conducive to the best results; communication with the vice-regal rjovernmeut in
Mexico was slow and uncertain; costly errors were made; disastrous delays were
suftered. Nevertheless, the missions were gradually extended and each establish-
ment grew in wealth and inlluence.
Meanwhile both missions and presidios were a heavj' financial drain upon the
Government in Mexico. The mission farms had been successful from the outset, but
the_v were hardlv able to keep pace with the increased demands rising from the grow-
ing numbers of neophvtes and other dependents of the missions themselves. Conse-
quently they were able to do nothing toward the support of the presidios. Supplies
of grain and other necessaries for the garrison had to he imported at great cost and
serious delays from Mexico. The expense and inconvenience of this arrangement
caused instructions to be sent to the governor to hasten the founding of the third
class of settlements—the pueblos, or towns.
The pueblos were to have civil governments, practicall}' independent of control of
either clerical or military authority, although entitled to the aid and comfort of both.
They were to devote their energies to the development of the material resources of
the region, especially in agriculture, even then recognized as the only permanent
foundation for a civilized government. Thus their establishment was properly
regarded as the principal step toward the colonization of the wilderness and the real
advancement of . the new province. As early as 1776 two sites notably suitable for
pueblos were selected. One on the Santa Clara River in the north, now the modern
city of San Jose, was settled before the close of that year. Numerous delays pre-
vented the occupation of the second chosen site, that on the Rio de Porciuncula in the
south, and it was not until September 4, 1781, that the pueblo named Nuestra Senora La
Reina de los Angeles (Oui' Lady the Queen of the Angels) was foiinded. The pueblo
has become the flourishing city of Los Angeles; the Rio de Porciuncula is now known
as Los Angeles River; but on this date began the history of water rights on the
stream and the chain of private title to lands within the limits of the pueblo.
The original ))opulation of the pueblo of Los Angeles consisted of 12 settlers
and their families, -16 persons in all. They wei'e gathered in the older provinces and
were induced to come here under the especial patronage of the Government. They
were to be supplied at the beginning with live stock, seed, and farming implements,
which advances were to be repaid from the products of the land. They were to
receive stated sums annually for five years, to be paid them in clothing and other
necessaries. Each settler was to l)e granted a house lot and a tract of farming land,
and, in addition, all were to enjoy as a community the use of Government land for
pasture, and for obtaining supplies of wood and water. They were also to be free
from taxes for five years.
IRRIGATION IN THE PUEBLO.
The subject of irrigation was given prominent place in the governmental order
which directed the establishment of the pueblo. The site was to be chosen with
particular reference to irrigation necessities, and the point for diverting the water
of the river which would serve the greatest area of land was to be indicated. Many
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references to irrigation exist in the earlier ordinances and official correspondence,
some of which it is claimed tend to support the theor}- that it was the intention of
the Spanish Government to grant to the pueblo the absolute and exclusive ownership
of all the water of Los Angeles River. It is also asserted that up to the beginning
of American domination in California the municipal authorities had exercised full
control over the diversion and distribution of water from the river, and. furthermore,
that the present cit}^ as the successor of the old pueblo, is entitled to all the rights
and privileges granted to or acquired by the latter. American supremacy brought
the old English common law of riparian rights. The conflict which naturally ensued
between claimants under that doctrine and those asserting the ancient pueblo right
has produced much of the most extensive water litigation.of the county. The cases
involving the question will be referred to in detail hereinafter. The history- of
colonization of the region has been given at some length here as being explanatory
of the peculiar rights claimed by succession to the pueblos.
LOS ANGELES HIVER.
Compared with prominent streams of the humid region, the Los Angeles River
would seem of insigniflcant size, but by comparison with those of the arid region its
importance is apparent. Its waters maintain the existence of the metropolis of
southern California, the second cit}' in size and importance on the Pacific coast,
besides watering a large area of rich farming land in and around the cit}-. The
antiquit}' and peculiar nature of its water rights give it an especial interest.
Hydrographically the Los Angeles River is a remarkable stream. It rises in the
southern edge of the San Fernando Valley a few miles above the city of Los Angeles.
Its watershed embraces an ai'ea of about 500 square miles, rang-ing from precipitous
mountains to smooth and gently sloping plain. The unusual topography of the
basin produces a stream of considerable volume and exceptional regularity of flow.
It is to these features that the original selection of the site of the pueblo and the
permanence of the modern city are due. About 85 square miles additional area of
watershed contribute something to the flow of the river at points below the outlet
of the San Fernando Valley.
The total area of 500 square miles is composed of about 175 square miles of high
mountains and 135 square miles of lower mountains; the remainder is plain. The
first division contains peaks which rise to heights of 6.000 feet or more. The area is
well exposed to the moisture-laden winds from the Pacific Ocean; its precipitation
is comparativeh' heav}", its surface slopes are steep, and the run oft' is rapid. The
second averages much lower in altitude than the first and receives correspondingly
less i-ainfall. The plain area, owing to its partialis sheltered exposure, receives less
rainfall than even its low altitude would seem to entitle it to. But, on the other
hand, hj reason of the light slope of the surface of the plain and the oj^en nature of
the soil, practicall}' none of the rain falling on this area is lost by run oft'.
It is only at times of unusual floods that a continuous stream extends from
any one of the mountain tributaries to Los Angeles River. At all other times
the mountain torrents discharge their waters upon the broad, flat plain of the valley,
into which they sink and are lost to view. Pursuing their way south toward the
ocean these underground waters are intercepted by the Cahuenga Mountains, an
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uplifted range Tvhieh projects like a great wing dam across the south side of the San
Fernando Valley, almost effecting a junction with the Verdugo Range on the east.
The remaining gap, about 1 mile in width, is the only apparent outlet for the
drainage of the entire watershed of .500 square miles. The greatly contracted width
of the valle\' at the outlet naturally results in the rise of a considerable part of the
ground water, and the flow thus brought to the surface forms Los Angeles River.
The San Fernando Plain extends some 12 miles north and south by 2.5 miles east
and west, covering an area of about 185 square miles. It rises gentlv from eleva-
tions of 500 to 700 feet along its southern edge to heights of 1,100 or 1,200 feet
along its northern border. Generally speaking, the soil of the valley is of excellent
quality, but here and there are seen the scars left l3y occasional torrents from the
surrounding mountains. Below the surface soil the bed of the \'alley is composed of
debris and detritus washed down from the surrounding mountains. The thickness
of this deposit is undetermined, but there is every reason to believe that it is of
enormous extent. Many wells have penetrated to depths of several hundred feet
Avithout striking bed rock, one of them reaching to about 60 feet below sea level. •
The sands and gravels tilling this vast basin perform the office of a great storage
reservoir, conserving the otherwise wasted water of rainy seasons and equalizing
the flow not only throughout the year but from year to year.
CLAIMS TO WATER ON LOS ANGELES RIVER.
In Califoi'nia all documents relating to titles to water rights, like those affecting
real estate, are entered of record in the office of the county recorder of the county in
which the propert}' is situated. An attempt to ascertain the status of water rights
along Los Angeles River disclosed some interesting hnt unsatisfactory conditions of
the public records in this county. Prior to August, ISSS, water rights were embraced
in miscellaneous records, which term seems to have included almost everything except
deeds. It is found that there are 79 volumes of these miscellaneous records, whose
contents are indexed alphabetically by names of persons in 5 indexes. Detailed
search of the indexes discloses the fact that entries of water rights were made in
only 10 of the 79 volumes. These 10 volumes contain 1,11:7 water notices, which
are intermingled with all sorts of miscellaneous records.
Since August, 1888, separate books have been devoted exclusively to records of
water claims. Of these there are to this date 5 volumes and 1 index, covering 1,1:20
pages, containing 2,727 entries.
The magnitude of the task of examining the rights existing on any one stream
will be appreciated when it is known that in keeping water records in this State no
effort has been made to segregate them according to the different streams in the
county, to classify the claims according to the intended use of the water, or to
distinguish between the different classes of documents which may relate to the one
subject of water. Anything in writing offered for record is forthwith copied into
the already voluminous records of the county in chronological order of filing. The
only classiffcation is the alphabetical index of names signed thereto. Notices of
appropriation are naturally the most numerous, and these are simply placed of record
without regard to locality or the use for which the water is clain^ed. No question
as to the existence of prior rights to the same water, the good faith of the claimant,
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or the legal sufficienc}' of the form of notice is raised at an}' time or in any manner.
Unquestionabh' the records of Los Angeles County are incumbered with enormous
masses of worthless claims to water, and this condition is constant!}' growing worse.
The crowding already noticeable in the recorder's office is some criterion of what the
congestion will be in future years.
For the purpose of this study of Los Angeles River the writer has examined
each one of the 3,874 documents relating to water which appear of record in this
county. A great many of the claims give no clue to their locality; others describe
it so indirectly or so imperfectly as to require a prohibitory amount of time to
ascertain from other sources what stream is affected thereby. The number of claims
which clearly relate to the main body of the river is small. This is owing, probably,
to the exclusive right claimed by the city. Large numbers of claims have been made
to the water of the several tributaries or streams existing higher in the same.water-
shed. These have been claimed in detail many times over, and much greater service
has been expected from them than they are capable of supplying, at least under the
present conditions.
The earliest recorded water claim in Los Angeles County bears date July 16,
1864, although it is well known that water was extensively used for irrigation more
than eighty years before that date. It should be added, however, that there exist
in the archives of both county and city a number of manuscript books in the
Spanish language which contain miscellaneous documents antedating American
occupation. These books have not been examined. They may contain records of
water rights, but it is doubtful whether at that early period much attention was
given to documentary records of this character. The open and notorious use of
water was doubtless considered to be all that was necessary to perfect and to preserve
a water right, and there are probably not a few old and well-recognized water rights
in this county in force at the present time of which there is no record whatever,
except possibly where mentioned incidentally in transfers of real estate. As it is,
many of the earliest records of claims were evidently afterthoughts, as they refer to
the long and continuous use of the water, or claim that the use began on a given
date many years before.
In these records water is claimed for every conceivable purpose to which it
could be applied. The predominating use stated in the notices has been changed
from time to time. In the early days of the records mining was the principal use
for which water was wanted. At a later period agricultural and stock uses were
those most commonly specified. During "'boom'' times irrigation and municipal
supply were almost invariably named, while at one time in recent years there was a
widespread epidemic of schemes for utilizing water power to generate electricity for
transmission to the surrounding centers of population. Usually the notices of each
period embraced not only the uses popular at that time but also those of all
preceding eras.
The wording of recorded claims shows how the estimation placed upon the
importance of documentary record has changed from time to time. At the begin-
ning, and for a number of years, the belief seems to have prevailed that actual use
was the sole requisite for a title to water. This idea was not far wrong, for the
supreme court of this State, in the case of Waterson c. Saldunbehere (101 CaL, 107),
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has decided that where there has })eeii an actual appropriation and use of water a
right to it is acquired regardless of compliance with the provisions of the civil code
for the acquisition of water rights.
.
Later, as the population increased and the
inadequacy of the water supply to meet all demands became evident, many water
users awoke to the desirability of placing upon the official records of the county
written statements of their existing rights in order to protect their interests in the
future. Thus it was that many of the earlier claims filed for record, being statements
of established rights, endeavor to date back to an earlier period. In some instances
reference is made with some degree of precision to a specified year, but more
commonly open and notorious use of water for many years is asserted in broad and
vague terms. Still later, the idea grew to secure almost general acceptance that the
mere act of posting a written notice of claim was the only thing necessary to secure title
to water, or, at the least, that it was so far the most important step as to overshadow
all other requirements.
It may be safelj" stated that few of the recorded water claims bear evidence of
having ])een prepared by an attorney at law, but the great majorit}' make a serious
attempt at legal formality and phraseology. A favorite phrase is to the effect that
the claim is made "under and by virtue of the laws of the United States and of the
State of California in such cases made and provided," whereas the remainder of the
document itself is abundant proof that the claimant possessed not the slightest idea
what those laws were. Another clause often found is the allegation that the claimant
is "a natural-born citizen of the United States over the age of twenty-one.''' A
volume could be filled with the superfluous and wholly irrelevant statements contained
in notices which omit to mention the most essential facts.
LAWS OF APPROPRIATION.
Section l-tlo of the civil code of California, enacted in 1873, provides as follows:
A person desiring to appropriate \vater must post a notice, in writing, in a conspicuous place at
the point of intended diversion, stating tlierein:
(1) That he claims the water there flowing to the extent of (giving the numhier) inches,
measured under a 4-inch pressure.'
(2) The purpose for which he claims it and the place of intended use.
(3) The means by which he intends to divert it and the size of the flume, ditch, pipe, or aqueduct
in which he intends to divert it.
A copy of the notice must, within ten days after it is posted, l>e recorded in the offlce of the
recorder of the county in which it is posted.
The records show that as knowledge of these statutory requirements slowly
spread among the people subsequent claimants endeavored either in good faith and
to the )>est of their ability to comply therewith, or bv perfunctory compliance with
the letter of the law to evade its spirit. In' consequence many absurd and prepos-
terous claims have been perpetuated upon the record books.
The meaning of the term to appropriate has been generally misunderstood
and continues so to this day. To a great majority of people "appropriation" and
"claiming" are synonymous terms, and no languag-e is more common in water notices
than the statement that " 1 hereby appro]3riate the water," etc.
' This unit of measure is regarded as equi^'alent to one-fiftieth of one cul)ic foijt per second.
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It is a matter of common knowledge that in general the posting of a notice at the
place of intended diversion is farcical. Usually the posting is performed by attach-
ing the paper to the rough bark of a convenient tree somewhere in the vicinity.
Tacks or nails are not often provided, and substitutes are made of two or more twigs
driven into knife punctures in the bark. Permanence of this notice is seldom deemed
desirable and is less often secured. The wind may tear it from its insecure fastening
a few minutes after being placed in position. If not destroyed bodilj' or blown
away the first rain may blur or the svm may fade its writing to illegibilit3^ But
what matter ^ B}' posting the notice and recording a copy thereof within ten days
the claimant has complied with the law and has no further concern. If the public
or any individual suffers through the insufficiency or the ephemeral character of the
notice, that is not to be regarded as the claimant's fault but as the other man's mis-
fortune. In ver}' many cases a suitable tree not being at hand the notice is not
displa3'ed to view in a conspicuous place at all but is folded, laid upon a bowlder or
on the ground, and weighted down by a stone. It would require diligent search to
bring to light all the notices which may be quietl}^ reposing under stones in some of
our mountain canyons.
The statute fails to require that the posted notice shall describe the geographical
position of the place of intended diversion. However, probably a majority of the
claims of record in Los Angeles County recognize the desirability of giving such
information, and they attempt to furnish it. Unfortunatel}', in a vast number of cases,
the description of locality is so vague and indefinite as to fail utterly in convejang
any useful information. Usually the facts set forth with most particularitj^ are those
which are the most unnecessary, because perfectl}^ obvious, viz, that the places are
situated in Los Angeles County, Cal., and in manj^ cases no more definite description
is given. Numerous statements like the following are found: ''I claim the water
where I now stand," or '"where this notice is posted on a tree," or ""in this canyon."
Following are a few quotations from recorded claims, and they constitute the only
information contained in the several notices as to the localities:
We, the nudersigned, claim this water from this monument and ditch for 3 miles down this
canyon.
This water situated about 12 miles from the city of Los Angeles.
Notice: The undersigned takes up this canyon and claims all this water running through this
and to run, 24 inches more or less for agricultural and mining purposes, this notice being posted at
both ends of said canyon.
At a point above where the road crosses the stream and where the channel is depressed and the
banks are steep and precipitous, being about 8 feet high, the right bank being covered Avith rocks and
the left with trees.
The water running in a north and south direction in this canyon.
This notice is posted about 3 miles down the canyon from some three arastras run by steam
power, and about 400 yards above an old stamp mill on the same canyon or creek.
At this point, being a short distance above a large bowlder situated in the bed of the creek.
This notice is posted on a tree just below the water in the canyon.
Many others of similar tenor are found. Frequently the only description is by
reference to some obscure local name of a canyon, not shown upon an}^ map, and
known to a few residents of the immediate localit}^ only.
The statute imposes no restriction upon the amount of water which may be
claimed. In matters of this sort the virtue of self-denial is one seldom displayed.
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On the contrary, the actuatino- principle evident!}" is to get as much as possible.
Pursuing this policy, it is exceptional to find a notice which does not claim all the
water of the stream, whether it lie large or small. Frequently all this is amplified
to embrace '"All that ii* now flowing or that may flow at any future time;" "All that
is above or below the surface;" "All the water in this canvon developed and undevel-
oped;" "All the water flowing or that can be made to flow;" "All the water flowing
and that can be developed and diverted either by ditch, dam, well, or tunnel." One
man makes this brief but forcible declaration: "I claim all the water rights of this
creek." Where the claimant complies with the code provision requiring that the
number of inches claimed shall be stated, it is customary to claim a practically
impossible quantity. Large luimbers are almost as easilv written as small ones, and
there is no extra cost for recording the notice. Hence no inducement exists for the
claimant to exercise moderation in the statement of his claim. Many notices claim a
specified number of inches, with the inconsistent c[ualification "more or less."
It is not at all suprising that a great many persons seeking to give a legal notice
of their claims to water should stumble at such an incomprehensible unit of measure
as the "inch measured under a 4-inch pressure." Many of their efl'orts to obey the
law in this respect are ludicrous. One claims "all the water, amounting to 150
inches by hydraulic pressure of 4-feet measurement." Another notice reads, "The
undersigned claim 4 feet of water from under a 4-inch pressure." Another, "to the
extent of 100 square inches, miner's measurement." Still another, " 100,000,000
cubic feet."
The provisions of the code show clearly the intent of the legislature, that before
any person seeking to appropriate water can acquire any right therein he must have
formed a definite plan of action so far perfected in detail as to enal)le him to set forth
in his preliminary notice the more prominent features of his plan. Thus the law
recj^uires that the posted and recorded notice shall state the purpose for which water
is claimed and the place of intended use, the means of diversion, and the size of the
proposed conduit. Some of the smaller claims attempt to do this in good faith, but
it is a more popular custom to evade these requirements by the broadest generalities.
This is especially noticeal)le in the larger claims which are generall}' for speculative
purposes. It is conunon to find notices claiming for all possible purposes which the
ingenuity of the claimant can devise, and specifying nearly the whole of southern
California as the place of intended use, that the diversion is to be accomplished by
means of "headworks." and the water is to be conveyed b}' "conduits of suflicient
size to carr}" the said amount." Sometimes the latter clause is expanded to include
every form of conduit known to the claimant—for example: "By tunnels, cuts,
earthen.ditches; canals lined with masonry, concrete, stone, brick, or other materials;
flumes of wood or metal; pipes of wood, steel, iron, cement, vitrified clay, or other
substances; all to be of suflicient size for the purpose," or, "of such size as a
competent hydraulic engineer may reconunend."
Although the claimants are usually most liberal to themselves, wording their
claims in phrases broad enough to cover all future contingencies, instances are num-
erous in which the notice shows that its author had no adequate conception of the
quantity of water claimed or the carrying capacity of the specified conduit. One
proposes to divert 200 inches by means of an iron pipe 2 inches in diameter for the
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first 40 feet, thence 1 inch to the place of intended use (a considerable distance away).
Another claims "3,000 inches of water under a 4-inch pressure in this canyon and its
branches, to be taken out in a pipe li inches iv diameter/' The performance of this
feat would require the water to pass through the 1^-incb pipe at the rate of almost
1 mile a second, or about three times the velocity of a rifle liuUet. Another claims
3,000 inches, "to be taken out in a ditch 15 inches wide and 10 inches deep." It
would be interesting- to know how long the ditch would endure the wear of such a
destructive velocitv as would be required. One prudent and farsighted man, after
claiming a liberal flow of water and describing the ordinary means of diverting the
same, provides for the emergencies of future dry years hj adding, "I also claim the
right to hand or pack from here to said ranch in case of drought or too little to run
down,"
From one cause or another the great mass of recorded notices whollv fail to per-
form the dut}" thej' were designed to fulfill. Probablj' the majority possess, or at one
time have possessed, some value to the claimant, but they usually fail to give such
notice to the public as the latter is entitled to expect when public propert}- is sought
to be taken for private use. If the claimant proceeds diligentl}' and uninterruptedly
with the construction of his works and actualh^ appropriates the water as claimed
m his notice, he is entitled to have the right thereby' acquired date back to the time
of posting the said notice. In this event it may he important, although bv no means
indispensable, to have an official record of the fact. Unfortunateh" it is the excep-
tion rather than the rule that a claim is ripened into an appropriation according to
the terms of the notice or in the manner and within the time specified bv law. In all
such cases the recorded notice of claim is false and misleading, and with the lapse of
time may acquire a force and standing to which it is in no wise entitled.
In California there is no ofiicer authorized to scrutinize in an}- manner any
water claim ofiered for record, nor whose dut}' it is to see whether the rights claimed
hy such notice are actuallv secured by the subsequent actions of the claimant, or
whether they are allowed to expire by reason of his default. Vital questions touch-
ing prior lights to the water, the validity of the new claimant's preliminary notice,
the good faith of his late proceedings, in fact the whole question as to whether an
appropriation for a beneficial use has been made, and, if so, to what extent, are one
and all left to be determined by litigation. Under our present law. or lack of law,
on this point there is no other manner in which these questions can be decided. It
is matter of common knowledge in this portion of the State that a lawsuit over water
rights is the most protracted and costly form of litigation with which our courts are
congested.
LITIGATION.
It was stated above that the city of Los Angeles has long asserted a claim to the
entire flow of the Los Angeles River, basing its claim principally upon its succession
to the peculiar rights alleged to have been granted to the old pueblo founded under
Spanish law in 1781. It might have been expected that this supposed sole ownership
would operate to prevent litigation. On the contrary, it has itself been the fruitful
source of much costly litigation. Either as plaintiff' or defendant the city of Los
Angeles has been of necessity a party to most of the important suits involving Los
Angeles River, and its "pueblo right" has been repeatedly on trial.
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The first case to reach the supreme court of California in which ''pueblo right"
of the city was asserted is that of the City of Los Angeles v. Leon ]McL. Baldwin et
al., January, 1879, reported in 53 Cal., 469.
In a previous action between the above-named parties the plaintiff city alleged
that the pueblo of Los Angeles was entitled to and had claimed and used all the water
of Los Angeles River ever since its founding, and that the city succeeded to all the
rights of the pueblo. It further alleged that a certain ditch leading from the river
into the city had been built by a third party and leased to the city, which was then
using it to supply its inhabitants with water; that defendants, who were owners in
the Los Feliz Rancho, riparian to the river, had diverted water from the ditch and
threatened to continue doing so. Wherefore plaintiff asked for injunction and
damages.
Defendants, in their answer, denied plaintiff's ownership of the river, or of the
water flowing in the ditch, alleging that they themselves had built the ditch and
granted it to the third party, from whom the city had leased it. They alleged that
one of the conditions in the grant was that defendants should be entitled to use from
the ditch all the water required for their rancho; that as riparian owners they were
entitled to the reasonable use of the water of the river for irrigation and domestic
purposes; that they and their grantors had continuously, since 1853, used the water
flowing in the ditch to the extent of two "irrigation heads" (a head being about 100
inches), and that thev had never used more than such reasonable amount.
The trial court found for the defendants substantially according to their answer,
stating plainly that since the granting of the ranch in 184:3 defendants and their
predecessors had eontinuouslv claimed and exercised "adversely to plaintiff and the
whole woild " the right to use two irrigating heads of water from the river through
the said ditch, and that the defendants had never used more than they were fairly
entitled to as riparian proprietors. The court found, further, that at the time the
action was begun there was a surplus of water in the river and in the ditch above
what was needed for irrigation in the city, which surplus plaintiff was selling to
consumers outside the city limits. There was no finding as to the right or title of
the city in or to the water of the river.
The city did not appeal from this judgment, but after the lapse of some time
brought another suit covering practicalh" the same ground. The complaint in the
second case alleged " that the plaintiff' is and for a long time has been the owner of
the waters of the river and is entitled to the full, free, and exclusive use of the waters
of the river and the waters flowing in the ditches connected with the river, and has
the right to regulate and control' the use and distribution thereof."
The answer denies the exclusive right of the city to the waters of the river or
ditches, and denies the right of the city to regulate and control the use and distribu-
tion of the waters. It alleges that the city has more water in the ditches than is
needed for irrigation within the city, and that the surplus is being sold to parties
outside the city. It also sets up in bar the former judgment.
The trial court found that the second action was substantially the same as the
former ope between the same parties, which had been decided in favor of defendants.
It also found "that the plaintiff' had shown no grant of the waters of the river other
than such as inured to it from the fact that the river flowed through the lands of the
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pueblo and of the city." Also that surplus waters were being sold by the city to
consumers outside the city.
Upon appeal by the city the supreme court decided:
(1) The claim set up by the citj' in this action—that the city is the o-wner of the corpus of the
water in the Los Angeles Eiver—finds no support in the e\'idence.
(2) Xor does the fact that the city is a lower riparian proprietor entitle her to judgment in her
favor. The defendants are upper riparian proprietors on the same stream. In the former action
between these parties it was adjudged that the diversion of the water by the defendants to the extent
and in the manner in which they then diverted it was such as, being riparian proprietors, they might
lawfully make. The conditions do not appear to be different now from what they then were. The
diversion by the defendants is the same now as then, and while these conditions continue unchanged
the judgment rendered in the former action operates as a bar between the parties here.
LOS ANGELES "WATER COMPANY v. LOS ANGELES CITY.
The case of Los Angeles Water Company v. Los Angeles City was decided by
the supreme court in April, 1880. It was reported in 55 Cal., 176. The city owned
the Los Angeles waterworks, which it leased to the water company " for the sale
or deliver}^ of water to the inhabitants of said city for domestic purposes." One of
the expressed conditions of the contract was to the effect that the water company
should not dispose of any water for irrigation purposes, but should take from the
river only such an amount as was necessary for domestic purposes. The city took
water from the water company's pipes without its consent, and after a time the
company sued to recover §2,500, the value of the water so taken.
The fact was established that at all times when water was taken from the
compan3'"s pipes for street sprinkling the pipes contained more of the water of Los
Angeles River than was required by the inhabitants of the city for domestic purposes.
Judgment was rendered for the city. Upon appeal by the plaintiff, the supreme
court held that under the contract between the parties the water company was not
entitled to collect payment for water other than that furnished to the inhabitants of
the city for domestic purposes; that the company had no right to the surplus, and
that •• water taken for the purpose of sprinkling the streets was water for irrigation
within the primary detinition of that word.*'
FELIZ V. CITY OF LOS ANGELES.
The pueblo right was again put upon trial in the case of Anastacio Feliz et al.
V. The City of Los Angeles, decided by the supreme court in April. 1881, and
reported in 58 Cal., 73. Plaintiffs claimed b}- riparian right and many years'
continuous use, as did Baldwin in the original case noted above, but in this instance
the city urged its peculiar and exclusive right to better effect and made out a much
stronger case than in the earlier suit involving the same question. Inasmuch as the
findings of the lower court are very comprehensive and contain the statement of
facts necessary to an understanding of the decision, the following abstract is made
therefrom
:
(1) That in the year 1781, pursuant to the laws of Spain and the rules and regulations providing for
the government of California, Los Angeles was duly formed into a pueblo, and became entitled to all
the rights of a pueblo according to said laws, rules, and regulations, and all its rights as such pueblo
since then were duly recognized and allowed by the Spanish and Mexican Governments during their
respective occupation and control of the same, and also by the respective pro\ancial and departmental
authorities of California.
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(2) That the river of Los Angeles rises several miles aljove the former j^ueblo of Los Angeles and
runs down through said pueblo, and during the occupation and control of said pueblo by the Mexican
Government the municipal authorities at all times exercised control of and claimed the exclusive right
to use the waters of said river and all thereof, which right was duly recognized, acknowledged, and
allowed by the owners of the land at the source and bordering on said river, including the grantors of
the plaintiffs; and that ever since the occupation and control of said pueblo by the Government of the
United States and that of the State of California the municipal authorities of what is now the city of
Los Angeles have exercised the same control and claimed the same right in regard to the water of said
river as was previously done by the authorities of said pueblo, except within the last two or three
years, when the right of said city to said waters has been disi)uted by the plaintiffs and others, and a
right claimed l)y them to use said waters; that the municipal authorities of said pueblo and city
exercised control of said waters, and claimed the exclusive right to their use as aforesaid, for the
purpose of irrigating the lands of said pueblo and city, and for domestic use of the inhabitants thereof.*******
(5) That the water of said river is necessary for the irrigation of the land within said city, and so
confirmed as aforesaid, and also for the domestic use of its inhabitants, but until within the last two
or three years all of said water has not been required in said city. For the last few years during the
irrigating season, all of said waters, as they naturally flow in said river, have not been sutScient for
the irrigation of the irrigable portion of said lands and the domestic use of said inhabitants; and said
city, at an expense of more than $100,000, has constructed reservoirs to husband and save said waters
for uses in said city; that a large portion of the irrigable lands of said city are not irrigated, and never
have been irrigated, which will require more than all the waters of said river, with present facilities
and resources of said city for husbanding and supplying the same. That said city has been supjilying
the inhabitants of said city with said water for uses aforesaid, and when there has been more than has
been required for use in the city it has and still does sell to parties residing without, and to be used on
lands ^^ithout the city.
(6) That ever since aljout the year 1844 the i>laintiffs and their grantors have owned, i^ossessed,
and cultivated the land claimed by them in tlieir complaints, and have ever since irrigated the
same from said river through the resj^ective ditches maintained in the respective comi^laints, to wit:
The Chavez and Feliz ditches, to about the same extent as now irrigated by the plaintiffs using the
water, also for domestic purposes; and the waters of said river are necessary for the irrigation of said
lands and for domestic use. But the uses of said waters were originally by permission and under
consent from the municipal authorities of said pueblo, and have ever since been with such jjermission
and consent, and not adversely nor claimed as of right until within the last three years, during which
time (the last three }'ears) plaintiffs have claimed, and still claim, the right to use said waters on their
land and for domestic purposes.
(7) That jilamtiffs are the respective owners of the jjarcels of land claimed by them in this
complaint, and the respective ditches therein referred to are used and are necessary to irrigate the
same; and said ditches have always been in the exclusive possession and control of said plaintiffs and
their grantors from about the year 1844 until the 25th day of May, 1879.
(8) That on the 25th day of May, 1879, the plaintiffs were, respectively, and for several days prior
thereto, diverting through said ditches, to the extent of about 100 square inches in each of said ditches,
the waters of said river to and upon their respective tracts of land aforesaid, and using the same
thereon for irrigation and domestic purposes, and the same was no more than was reasonable and
necessary therefor. By reason of such use by plaintiffs water became diminished in said river, and
sufficient thereof could not and did not reach said city or its waterworks (plaintiffs' said ditches ha\-ing
their points of diversion above said city and its waterworks) to supjjly what was reasonalile and
necessary for irrigation and domestic use in said city; and by reason of such diversion by plaintiffs a
number of the inhabitants of said city were deprived of what was reasonable and necessary for the
irrigation of their land in said city, and for their domestic purposes; and the defendant city lost on its
sale of said waters more than $50 on account of the diversion in each of said ditches, respectively.
Whereupon, on that day, and in order to supply the inhabitants ami land of said city with sufficient
water for said purposes, and in order to regulate and control the distribution of said waters in the
most beneficial and regular manner, the said city, by its officers and agents, entered upon said ditches
at their respective heads and returned the water therein to said river and placed therein headgates.
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The findings of the court, as above quoted, seem to support the city's contention
in every respect. It is. therefore, most surprising to read that judgment was given
for the plaintiffs. It was to the effect that, being riparian owners, the plaintiffs
were entitled to divert a reasonable amount of water from the river for irrigation
and domestic use. The decree perpetually enjoined the city from interfering with
the ditches or with the plaintiff's" use, upon their said land, of a reasonable quantity
of the river water for irrigation and domestic purposes. This decision of the lower
court can only be regarded as evidence of the peculiar sanctity with which riparian
rights are clothed in nearly all courts. Here almost every ascertained fact was
against the applicabilit}' of the English common law : nevertheless judgment was
rendered in favor of perpetuating that doctrine in a region where its use is an
absurdity.
The city appealed. In its decision the supreme court quotes at length from the
findings of the lower court, noting the facts that for a century the city claimed all
the waters of the river, and that "such claim had been recognized by all persons
interested, from the head of the stream and along its banks, including the plaintiffs."
The decision of the lower court is reversed and judgment ordered for defendant upon
the findings.
The supreme court says that it did not examine the rights of the city "under
the Spanish and ^Mexican laws applicable to pueblos, for the findings in the case ren-
der such examination unnecessary." but it goes on record touching one branch of the
city's asserted right as follows:
We do not intend to be understood as holding, nor do we hold, that the city has the right at
any time to dispose of the water for use upon lands situated without the limits, to the injmy of the
plaintiffs or other owners of land bordering on the river. On the contrary, we are of the opinion that
the city has not that right. But as already observed, the findings in this case show that at the time
of the acts complained of there was not sufficient water in the river for the needs of the inhabitants
of the city; and we hold that, to the extent of the needs of the inhabitants, it has the paramount right
to the use of the waters of the river, and the further right, long exercised and recognized, as appears
from the findings, to manage and control the said waters for those purj^oses.
EliMS V. CITY OF LOS ANGELES.
The case of Henry Elms et al. t. The City of Los Angeles, reported in 58 Cal.
,
80, was another case involving the city's pueblo right. The facts and the arguments
were the same as in the preceding case, and the judgment of the lower court in favor
of the plaintiff' was likewise reversed by the supreme court on appeal.
VERNON IRRIGATION COMPANY v. CITY OF LOS ANGELES.
The pueblo right claimed by the city is once more the principal issue in the case
of The Vernon Irrigation Company v. The Cit}' of Los Angeles et al. , decided by the
supreme court in INIarch. 1895. and reported in 106 Cal.. 237. The plaintiff' corpora-
tion, the owner of lands riparian to Los Angeles River, alleges that it is entitled to
have the waters of the river ffow in their accustomed place, and sues for an injunction
to prevent the city from diverting them. The plaintiff' further alleges that the city
has no right to the river waters except "the right to divert and use a certain
quantity, which it has been using, for municipal purposes and distributing to its
inhabitants, which does not exceed 300 inches;" that the city threatens to enlarge its
ditches so as to divert the entire flow of the river for the purpose of selling the same
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outside the cit}' limits; that plaintiff owns a water right, acquired by appropriation,
to divert from the river 2,lU() inches.
The answer of the city denies plaintiff's rights and claims all the water of the
river:
(1) As successor of the pueblo of Los Angeles, ^vhich it contends owned all the water in the
river. (2) As an appropriator of the water, claiming that it has been in the undisturbed and
undisputed use of it, under claim of right, for fifty years.
A full statement of the facts is contained in the opinion of the supreme court,
which is voluminous, covering nearly twenty pages of the report. The opinion also
quotes at length from the lindings of the lower court and alistracts from briefs of
counsel much interesting history of the organization and administration of the pueblo
under Spanish and Mexican laws. Following is a brief outline of portions touching
the subject of our inquiry:
The waters of all rivers were, under the Spanish and Mexican rule, public property, to be
administered and distributed for the use of the inhabitants. Apparently this was sometimes done by
the pueblo authorities outside of the pueblo lands. * * * "When the pueblo was organized under
the laws a sufficiency of this water was appropriated to it. * * * The pueblo had a prior right to
consume the waters, even as against the upper riparian proprietor. * * * The court approves the
decision of the supreme court in Lux v. Haggin (69 Cal., 255), to the effect that the right of the city as
successor to the pueblo to the water, for its inhabitants and for municipal purpose.?, is superior to the
rights of plaintiffs as a riparian owner. Approval is also given to the decision of the court in Feliz i'.
City of Los Angeles, above noted, that the city has no right to take from the river more water than is
required for its inhabitants and for municipal purposes and to sell the same outside the city. * * *
Pueblo had preferred right to the water, but only to the amount needed for its inhabitants. * * *
The city's claim that it has acquired a right by appropriation of fifty years' standing to sell surplus
water outside its limits is denied by the court on the ground that under its charter the city had no
power to do this, and hence that it could secure no such right by the unauthorized acts of its officers.
This right may have existed at one time, but subsequent limitations in the city's charter amounted to
an abandonment thereof.
CITY OF LOS ANGELES v. POMEROY ET AL.
The pueblo right was again tested in the case of City of Los Angeles v. Pomeroy
et al., reported in 124 Cal., 597, and bl Pac. Rep., 585. This suit was begun in
June, 1893, came to ti'ial in March, 1896, and was decided in the superior court in
June, 1899. It is a case of colossal dimensions. A large number of engineering
expert witnesses were introduced on both sides. The transcript on appeal is a
voluminous document, and the opinion of the court covers nearly fffty pages of
the report.
Defendants were the owners of a large tract of land situated in the southern
portion of the San Fernando Valley, near its outlet, and at a point where the valley
has narrowed to a width of 2 to 3 miles. The city sought to condemn all the right,
title, and interest of defendants in a portion of the said tract containing about 315
acres. This land, comprising a strip about 2 miles long by one-fourth mile wide and
traversed by the river throughout its length, was wanted for the purpose of
constructing suitable headworks for the proposed extension of the city's waterworks.
Defendants claimed that the land sought to be condemned contained an enormous
quantity of percolating water capable of development, upon which they put a high
valuation, which they claimed ought to be paid them if their land was taken for
public use.
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The main issue involved in the case is complicated with a large number of
subordinate questions, the decision of the supreme court embracing twenty-five
distinct points. Most of them, however, relate to legal technicalities, and two
ciuestions only are prominent in the controversy. These are
—
(1) As to the existence of a well-defined subterranean stream by which the watei"s, or a large
portion of the waters, resulting from the rainfall within the waterehed of the San Fernando Valley,
are carried off through the pass between the Cahuenga Eange and the Yerduga hills; and, (2) as to
the rights of the city of Los Angeles, as successor to the Mexican pueblo in the Los Angeles River.
Regarding these two points the city alleges that it has certain rights in the river
superior to those of ordinary riparian proprietors: that the river is composed of the
surface stream and a large subterranean stream moving through the sand, gravel,
and bowlders under and adjacent to the river: "that ever since its organization the
city has been the owner in fee simple of the exclusive right to the use of all the
waters in said river from its source to the southern boundary of the city, in trust, for
the public purposes of supplying the inhabitants of said city with water for domestic
uses, and of supplying water for the irrigable lands embraced in the 4 square leagues
of the pueblo, and for other municipal rises:"' also that the defendants own their land
subject to the right of the city in the Los Angeles River.
Omitting such points of the decision as relate to legal technicalities, the following
are quoted from the syllabus:
Percolating vxiter—Subterrayuan floir of rhe'i— Value of land.—Percolating water which forms part
of the subterranean flow of Los Angeles Eiver, and is moving in the same direction with it, through
the lands sought to be condemned, does not belong to the owner of the soil, and can not be taken and
conveyed away by him to other lands for sale; and where the supply of the percolating water which
might be so removed is of slight value, and might be wholly interfered with by drainage on adjoining
lands, a verdict fixing the value of the land at its market value for agricultural purposes will not be
disturbed upon appeal.
Percolation not inconsistent with stream—Defined channel.—The fact of percolation is not inconsistent
with the idea of a stream, when it is caused by the waters of a subterranean stream passing through
the voids of loose, permeable material, or partially obsti'ucting the channel of the stream, and when
the material through which the water forces itself fills a well-defined channel with impervious sides
and bed.
Diiersion of xmderflov: or percolating water.—The owner of the soil can not divert any part of the
underflow of (or?) subteiTanean water forming part of the stream, whether such water would or would
not reach the surface stream of the river; nor can he divert percolating water if the effect would be to
cause the water of the sti-eam to leave its bed to fill the A'oid caused by such diversion.
Xature of subterranean stream— Que.'stion of lav.—What a subterranean stream must be in order to
bring it within the law of riparian rights is a question of law. * * *
"Defined" and "hiounr' channel—Reasonable inference.—The channel of a subterranean stream
is "defined" when it is contracted and bounded, though the course of the stream may be undefined
to human knowledge; and its com-se is sufiiciently '"known" when it is the subject of reasonable
inference.
Inference as to channel—Submission to jury.—Where the boimdaries of the channel and the
existence and course of a subterranean stream in the lands sought to be condemned are not defined or
known otherwise than by inference from the e\"idence, and it might reasonably be inferred therefrom
that the channel was bounded and defined by the sloping sides of hills meeting underground, and that
there was a subsurface flow in the channel through such lands, corresponding with the known surface
flow of the river outward through the gap, the court was justified in submitting to the jury whether
the subsurface flow in such lands was a part of the stream.
Extent ofparamount rights of city—Eiparian rights of 3fe.%ican grantees.—The paramoimt rights of
the city of Los Angeles in the watei-s of Los Angeles River over the riparian rights of persons claiming
under Spanish and Mexican grants ai-e not Umited to water sufficient to supply the original pueblo,
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to which the city was a successor; but the extension of its limits by increase of the population must
be deemed within the purview of the original grant of those waters to the pueblo, and the effect of the
grant must be deemed the san)e as if the waters had been condemned for public use, and all possi-
bilities of the future growth and requiremeiits of the city were taken into consideration.
Outfall sewer.—The water having been granted or dedicated for the health and convenience of the
pueblo, as well as for other purposes, the right to drain the city by means of an outfall sewer, and to
keep it in a state of efficiency by the necessary flushing, is within the pueblo right.
Ponds and artificial lakes—Discretion of city.—The needs of the city may extend to the use of water
for ponds and artificial lakes; and the discretion of the municipal authorities in such use will nnt be
interfered with where no gross abuse of such discretion is manifest.
Suspension of ayuritamiento.—The suspension of the ayuntamiento (town council) of Los Angeles
under the Mexican law of 1837, and the temporary administration of its affairs by a prefect, did not
affect the paramount rights of the pueblo to the use of the waters of Los Angeles River.
The pueblo right of the city of Los Angeles to the water of the Los Angeles River
may now be fairl}' regarded as firmly estal:)lished, although the question has never 3'et
been taken to the Supreme Court of the United States, and of course until it is finally
decided by the court of last resort the possibility of its overthrow will alwavs exist.
According to the supreme court of California the city, as successor to the Spanish
pueblo, has a paramotint right to all waters of Los Angeles River, whether on or
beneath the surface, to the extent of the needs of the inhabitants for irrigation and
domestic purposes, and of the city for municipal use; this right is not limited to the
amount actually used by the pueblo, nor to the particular purposes for which water
was former 1}^ applied, but the right is an elastic one, growing as the city grows,
and capable of being extended to include every use to which water ma}^ properly be
applied by a modern municipal government. The rapid growth of the city, from
11,000 in 1880 to 50,000 in 1890, and 103,000 in 1900, a growth of more than 100 per
cent in the last decade, has led the city, in recent 3^ears, to guard with jealotis care its
water supply so as to provide for future growth. The city's right to Los Angeles River
being well established, the only question remaining is. What is the river Attempts
to determine this question have produced several lawsuits of enormous dimensions and
corresponding co.st. One of the greatest of these, the case of The City of Los Angeles
V. Crystal Springs Land and Water Companv, is still pending. It was begun in 1891
and has not yet reached the sttpreme cotirt. The defendant, a corporation closely
afiiliated with the Los Angeles Water Company, laid pipes with open joints designed
to admit water, in close proximity to the river, claiming that the fiow secured thereby
was water developed from percolations in their own land. The city claimed that the
developed water was part of Los Angeles River. A large number of hydraulic
engineers were introduced as expert witnesses by both sides.
The city has had much costl}^ litigation with the Los Angeles Water Company,
to whom the cit3^'s waterworks were leased in 1868 for a term of thirty j^ears. In
these suits the qvtestions have not related to title to the river water, but have turned
upon construction of the contract, the method of appraising value of the companj-'s
property which the cit}^ desired to purchase, the validity of arbitrators' award, etc.
THE CITY OF LOS ANGELES v. WEST LOS ANGELES WATER COMPANY.
Another important case involving the distinction l)etween a supposed subter-
ranean stream, claimed to be a part of the river, and percolating water, whicli would
be considered part of the land, and therefore the property of the owners of the land,
is that bearing the above title.
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The "West Los Angeles Water Company is the owner of a large tract of land
situated in the San Fernando Valley, at some distance from the visible Los Angeles
Eiver. Operating on its own land, the company constructed a number of open cuts
and tunnels containing wooden flumes or galleries open at the bottoms for the admis-
sion of water, and in this manner has developed a flow amounting to several hundred
inches of Avater. The city again asserts its "pueblo right" in the fullest and most
explicit terms, and alleges that in 1895 defendants entered iipon the line of various
branches of Los Angeles River, both surface and subteri'anean. and without right or
authority excavated certain trenches, ditches, and tunnels whereby not less than 400
inches of water were diverted and the natural flow in the river diminished by that
amount. The defendant claims that the water is developed from percolations in the
soil, not a part of the river. The suit was begun in May, 1S97, and is now set for
trial in November, 1900.
DISTRIBUTION AND USE OF WATER.
The supply of water for irrigation in Los Angeles is distributed by means of an
extensive and intricate system of zanjas. maintained and administered by a department
of the city government. Regulations governing the distribution are prescribed by
ordinances of the city council. The executive otiicer is a water overseer, who has a
chief deputv and two outside deputies commonly known as zanjeros."' During the
simimer season, from April 1 to Xovember 1, the number of field deputies is increased
to five.
On the 24th or 2oth days of the month each irrigator who desires water diiriug
the ensuing month must file an application therefor, filling in a blank form provided
by the city. This application contains the name of the irrigator, nimiber of the
ditch from which the stipply is to be drawn, number of "heads" of "day water" or
"night water" desired, and the dates when wanted. Sunrise and sunset divide the
twenty-four hours into day and night runs. The basis of distribution fixed by the city
council is one irrigation head for twenty-four hours' rijn every month for 10 acres of
land. The "head"' is an imaginary unit whose value has never been determined.
For the sake of convenience it is usually estimated as amounting to 100 inches, but
as a matter of fact it ranges in value from less than 50 inches to more than 150 inches,
according to the available flow of the river.
The number of "heads" of water ordered for a month must be paid for in
advance not later than the 30th day of the preceding month. In acknowledgement
of such payment a receipt is given in the following form:
DAY.
Water Overseer's Office,
Los Angeles, C'aL,
, 1900.
From Sun to Sun.
Received from the sum of four dollars for the use of zanja Xo. for the purpose
of caiTying one head of water through the same for one day only.
, 1900.
. Water Overseer.
, Deputy.
The rate per half day is 82.50. A receipt in the same terms, but printed on
paper of a distinguishing color, substituting night for day, and at the rate of 82
instead of 84, is issued for night runs.
344 IRRIGATION" INVESTIGATIONS IN CALIFORNIA.
Notwithstanding the decision of the supreme court that the cit}- has no authoritj^
to sell water outside its limits this is still being done to some extent. This custom
is not maintained in defiance of the courts, but simply because it is a physical impos-
sibility to yield exact obedience to the court's decisions. Occasions sometimes arise
when there are odd hours or fractions of days not covered ])y applications of irriga-
tors within the city. At such times the surplus water ought not to be diverted from
the river by the citv, but it should be allowed to flow down the natural channel of
the river for the benefit of riparian owners. This is obvioush' impossible under the
circumstances. The zanjas are many miles in extent and hours are required for the
passage of water from headgates to the consumers. The attempt to perfectly regu-
late at the headgates the flow in each ditch would lead to the utmost confusion and
result in much loss of water. INIoreover, small quantities of water allowed to flow
down the river bed at wide intervals of time would accomplish no good whatever,
but would be wholl}' lost. Under these conditions, therefore, it is the practice to
allow the surplus water to run through the zanjas to the lower limits of the city,
there to be taken and used by outsiders.
Although the process of supplying irrigators is usually termed " selling water,"
it will be seen from the above form of receipt that it is technically the use of the
ditch which is sold or rented. The rate charged outsiders is $5 and §2.50 per "head"
for day and night, respectively. It will be noted also that the city does not under-
take to supply a definite quantit}" of water, nor does it assume an}^ responsibility
whatsoever. The irrigator does not acquire a permanent right to the use of water;
he simply rents from month to month the use of the ditch to convey his pro rata
share of the available supph', taking his chances against losses by breaks or thefts.
New land is entitled to the same consideration as that which has been using water for
many years.
The growth of the city has been remarkably rapid. As the built-up portions
have extended over the farming lands, the amount of water taken from the pressure
system of the city for domestic purposes has increased correspondingly, while the
demand for irrigation is said to have been kept about the same from year to year by
successive extensions of the city boundaries. The result has been a demand upon the
river greater than ever before, and greater than it is capable of meeting under
existing conditions.
The methods of distributing irrigation water practiced b}' the citj" of Los Angeles
are astonishingly crude and unsatisfactory. It would be impossible to find another
system in California—in the southern portion at least, and probably not elsewhere in
the State—where such unscientific mean^. are still employed. The practice is simpl}^
the survival of the old-time careless Mexican method, little if any improved by lapse
of time. Given an unknown quantity of water in a ditch, comprising a certain num-
ber of "heads," one "head" to serve 10 acres for twenty-four hours each month;
required, the pro rata to be delivered to 3^ acres, 22 acres, 8|^, 16, 1,120, 80, 27, 30,
9 etc., acres, respectively. It would seem that the solution of problems as
important as these should be attacked by some more scientific method than the
guessing ability of the "zanjeros."
The foregoing is not to be regarded as reflecting upon the water overseer's force.
Their duties are performed according to instructions from the city council. The
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mainteDance of this inefficient S3'stem is due apparently to tlie indifference or conserv-
atism of the municipal legislative body, and perhaps in the past to the city's desire
to monopolize the flow of the river in order to prevent the possible establishment of
adverse rights. In the latter case the practice has proved to be a boomerang, and,
whatever the cause, it is needlessly -wasteful. For some years the river's supply has
been inadequate to meet the increasing demand. In the summer of this year. 1900,
the third consecutive year of drought, the shortage became so serious that the city
was driven, hurriedly and at considei'able cost, to construct three pumping plants
Tvith a vie'w to augmenting the irrigation supply from the large underflow supposed
to exist below the dry bed of the river, but these are stated to have been largely
disappointing.
"Where the methods of measurement are so primitive it is natural that the
irrigation practice should be correspondingly crude. It is so in and about Los
Angeles where the duty of water is very low. There can be little doubt that by a
modern system of measurement and apportionment the water now available would
be found capable of a vastly greater duty, the income from the sales of water would
be increased, pumping could be dispensed with, and the necessity of largely supple-
menting the supply would be postponed some years.
The West Los Angeles AVater Company is elsewhere mentioned as involved in
litigation with the city over its right to develoj) on its own land percolating waters,
which, presumably, would ultimately reach the river if not intercepted. For five
years past this comjDan}- has taken from the San Fernando Valley a quantity of water
ranging from about 500 inches to about one-half that amount, which it has sold for
irrigation and domestic use in the western portion of the city and in the fertile
Cahuenga Valley, its system extending to the Soldiers" Home, near Santa Monica. In
the beginning the company sold acre water rights equivalent to 1 inch of water to 10
aci'es of land. These were sold for §40 per acre, and in addition an annual rental of
§8 per acre, payable quarterly was provided for. After 225 of these acre rights had
been sold the company discontinued their sale, preferring not to obligate itself in
this manner, but rather to reserve its supply to meet the rapidly growing demand for
domestic service. Its present method of selling water for irrigation is termed '•gallon
sales," and is at the rate of 10 cents per thousand gallons. The form of ag-reement
covering this transaction imposes no liability upon the company: it provides for the
sale of surplus water only, and does not secure to the purchaser the right to the same
or any supph' of water in the future. Where water is sold for mixed irrigation and
domestic use, there is a minimum rate of §1.50 per month. This rate entitles the
consumer to 6,000 gallons; any excess above this amount is charged for at the rate of
10 cents per thousand gallons.
The rates established by the company are hy statute subject to revision bv
representatives of the people. Inside the city limits the city council has authoritv
to fix rates, and outside the city the board of supervisors of the county has this power.
This company considers itself the absolute owner of the water handled by it. In
this respect it is in a different position from companies dealing with natural streams.
If its contention in the pending litigation with the city is correct, viz. that its supjily
is developed from waters percolating in the soil—hence a part of the soil—owned bv
it, there is no doubt that under the existing law the water is as much the subject of
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absolute ownership as the same quantity of sand or clay or stone taken from the
same land would be.
Under the West Los Angeles Water Company's system water is carefully meas-
ured and the consumer pays according to the amount used. Hence there is an
incentive to economy, and the duty of water will be found to be much greater than
under the city's wasteful system.
It may be remarked in closing that generallv throughout southern California all
water, even that diverted from natural surface streams, is practically regarded as
subject to absolute ownership—that is to say, the water is not attached to the land.
It may be bought, sold, or rented like any other class of merchandise. It may be
owned bv a person who has not a square foot of land; it may be transferred at will
from one tract to another, etc. In fact, the onl}^ apparent difference between the
present accepted title to water, and the absolute ownership thereof seems to be that
a prescriptive title to water may be acquired by five years' adverse use. But it is
hardly necessary to add that at the present time no water will be found running
around loose in southern California without an owner. The usual trouble is that
there are too man}" claimants.
CONCLUSIONS.
Having noted in the foregoing pages some of the shortcomings and abuses of the
existing sj'^stem of acc}uiring and administering water rights in this vicinity, it may be
proper to add some suggestions as to how this system may be improved.
When we remember the paramount importance of irrigation in southern Califor-
nia, it may seem strange that a more I'ational and systematic plan of treatment was
not adopted long ago. That it was not is due probably to the unfriendly attitude
shown b}^ a majority in the State legislature toward irrigation. Until c^uite recent
years the people living in the greater part of the State regarded irrigation in the
same light that eastern people generally view it, viz, that it is a grievous hardship
imposed by nature upon the inhabitants of certain ill-favored regions of the earth.
Holding this opinion it was the custom of the central and northern counties to depre-
ciate the advantages and to magnify the disadvantages of irrigation. Through their
newspapers and hy all other means of publicity they sought to advertise the fact that
by great good fortune irrigation was unnecessary in their respective localities, and
they endeavored by these means to attract immigration to themselves. Those sec-
tions where irrigation was properly understood were always represented by a
minority in the legislature. Under these circumstances it is not surprising that the
irrigation interest failed to secure due recognition and to have established a code of
laws under which it could develop in a safe and permanent maimer.
At no time in the past has a thorough study of existing conditions and needs
been made. Statutes have been framed without full knowledge of the magnitude of
the subject and its economic importance to the State. The law as laid down by deci-
sions of the supreme court has been largely in the nature of attempts to harmonize
with the peculiar conditions of the arid region the unsuitable rules of the common
law transplanted from lands where irrigation is unknown.
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PRESENT WATER LAW DERIVED FROM MINING LAW.
The law governing mining claims is undoubtedly the parent of the statutory
procedure for the establishment of a water right. The former requires the posting
of a notice at the point of discovery and the recording of a copy in the office of the
recorder of the mining distiict: the latter requires the posting of a notice at the
point of intended diversion and the recording of a copy in the office of the county
recorder. Both require that actual work upon the development of the claim shall
be commenced within a specified time, but here the similarity ends, and the subse-
quent working of the mining law is far more effective than that of the water law.
The former requires a definite description of the locality afl:ected by the claim: the
latter does not. There may be many mining districts in a county thus keeping the
records near the locality interested, but there is only one county recorder's office
however lai'ge the county may be. The mining claimant is compelled to make proof
annually of the amount of development work perforaied. or to secure title by patent,
but the water claimant leaves no record as to how much—if anything at all—he has
done toward the consummation of the appropriation set forth in his original notice.
IMPROVED SYSTEM OF MAKING APPROPRIATIONS NEEDED.
The act of posting a notice in some thicket or under a bowlder in some obscure
mountain canyon is a very crude way of beginning so important a work as an appro-
priation of water, nor is it much improved by sending a copv to the count}" recorder's
office to go on record among many thousands of similar claims. Under a rational
irrigation law several items of information are indispensable before initiating a new
appropriation of water. This knowledge should be supplied to the intending appro-
priator by the only competent authority—the State. The principal points required
are:
(1) What prior rights exist upon the available sources of water; their nature
and extent.
(2) What quantity of water remains subject to appropriation.
(3) What quantity the claimant will be permitted to take for the intended use.
After formal notice has been given of an intention to take a portion of the pub-
lic water supply for private use. the public should have the right to supervise the
claimant's actions in the matter and to hold him to a faithful performance of the
duties and obligations assumed by him.
All agree that the California water laws now in force are seriously deficient, and
that they must be reformed. The only question is as to what old and new features
are desirable to be embraced in the new law.
In the opinion of the writer no plan yet suggested promises results at all com-
parable with those which would be derived from the creation of a scheme of State
administration following the general lines of the Wyoming board of control. That
State is divided into four water divisions bounded b}' natural hydrographic lines.
Each division has a superintendent, and the four superintendents, together with the
State engineer, compose the board of control. This board is vested with authority to
adjudicate existing water rights. For this purpose meetings are held in various por-
tions of the State at places where the rights under examination are located. The State
848 IRRIGATION INVESTIGATIONS IN CALIFORNIA.
engineer measures the streams and ditches, anil the board secures an intimate knowl-
edge of the facts and conditions before a decision is rendered. The whole pi'ocedure
is as simple and etfective as can be conceived, and it produces a minimum of annoy-
ance and expense to those concerned. The work of this board for the past ten j-ears
has had the effect of practically abolishing the exhaustive litigation over water rights
which is so common in other States. The State engineer and the division superin-
tendents are also charged with the duties of ascertaining the water supply, appor-
tioning it among the consumers according to their respective rights, issuing permits
for new appropriations, keeping complete records of all the diversions on the differ-
ent streams of the State, etc. The plan has given unqualified satisfaction to the
people of Wj'oming, and it promises equal success in California.
"WATER RIGHTS SHOULD ATTACH TO THE LAND.
In southern California it has been the general practice for many years to treat
the right to use water as equivalent to the absolute ownership of the water. This
view is not affirmed by decisions of the supreme court of the State. On the contrary,
the attitude of the court is adverse to the principle of private ownership of the corpus
of the water.
The propriety of having all water rights attached to the land itself is so manifest
that it seems evident that the reformed code of irrigation laws for this State will con-
tain a declaration to this effect.
Doubtless it is within the power of the State to declare that existing water rights,
as well as those hereafter established, must be appurtenant to the land, and it seems
that such practice will be just and equitable to all concerned.
WASTEFUL PRACTICE SHOULD NOT BE PERMITTED.
The irrigation practice on Los Angeles River is peculiar in many respects, due
to the fact that the whole flow of the river is claimed b}' the city of Los Angeles,
but it is like that of all other localities in showing the necessity for intelligent supei'-
vision by some authority other than that of the principal claimant. Los Angeles is
notoriously prodigal in its use of water for domestic and ordinarv municipal pur-
poses. Therefore it is not surprising that it should be lavish with its irrigation supply.
The trait of human nature which leads the average purchaser of anv valuable
commodity to get all that he can for his money finds full sway in the city's manage-
ment of the water supply. There is no incentive to economy. Elsewhere there is a
general recognition of the principle that the onlv equitable basis for water rates,
w^hether for ii-rigation or other use, is to charge according to the amount of water
actually taken b}' the consumer. Where the charge for irrigation is made by the
acre each consumer will probably take all that he can get, the cost being the same.
Were the citv to provide a modern system of distribution hy accurate measurement,
charging according to the quantity taken, a decided improvement in the line of
economy of water, with corresponding increase of area served, would soon result.
An officer of the State should see that the city, and those who receive water from
the city, should not divert from the river a greater quantity of water than they can
use in a reasonable manner for beneficial purposes.
The drought which has prevailed throughout southern California for the past
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few years has been a blessing in disg-uise in more than one respect. It has caused
the search for underground water which has been so notably successful in many
localities, and. still more important, it has taught to thousands of irrigators needed
lessons in the economical use of water. There is no danger of anybody using too
much water for irrigation when he has to pay the cost of raising it from deep wells.
The same consideration for his pocket will prevent the average irrigator from
applying too much water, or wasting it in any manner, when he has to pay in strict
proportion to the amount of water delivered to him.
Notwithstanding its antiquity, the irrigation practice on Los Angeles Eiver. like
that of other sections of the State, in order to secure the best possible results from
its water supply and to bring forth the greatest good to the greatest number, needs
the supervision of an able and impartial State officer.
RECOMMENDATIONS.
(1) A board of water control should be created for the purpose of ascertaining
existing water rights and supervising the acquisition of rights in the future; said
board to consist of three members, all of them irrigation experts, to be appointed
by the supreme court, and to hold office during good behavior; sessions of the board
for the adjudication of water rights to be held as near as practicable to the respec-
tive localities affected. Appeals should be allowed from the decisions of the board
to the supreme court.
(2) The court should select as one of the members of the board of water control
au able hydraulic engineer, to be known as the State engineer, and who shall be the
executive officer of the board in the administration of its duties.
(3) Riparian rights should be made subordinate in all respects to rights of
appropriation.
(4) All unappropriated waters should be declared public property, the statute
providing means whereby the right to use the same for private purposes may be
acquired b}' appropriation; such right to become attached to the land irrigated or
to the other use for which the water is appropriated, and limited to the actual neces-
sities of such use.
(5) There should be cooperation and consultation between the State and National
governments looking to the fullest possible use of the waters of the State for irriga-
tion, with special reference to the Sacramento, San Joaquin, and Colorado rivers.
(6) Definition of the work to be done by the National Government as distin-
guished from the sphere of State activity; the former to include protection and
extension of the forests, the investigation of better methods of irrigation now being
carried on by the U. S. Department of Agriculture, the hydrographic surveys of
the U. S. Geological Surve}', and the storage of waters for public lands.
(7) The right of eminent domain should be extended to include the taking of
lands or rights of way for canals and other works necessary for the development,
conservation, and distribution of water, and the taking of vested water rights for the
superior right of domestic use, whether such taking be for public or private benefit.
(8) The board of water control should be vested with the authority to fix water
rates now possessed by county supervisors, city councils, or boards of trustees of
municipalities.
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(9) The supreme court of California should be requested to appoint an expert
nonpartisan commission to frame an irrigation law suitable to the needs of the State
and emliracing- the principles al)ove outlined.
REMARKS ON THE FOREGOING RECOMMENDATIONS.
The provision that the members of the proposed tribunal be appointed by the
supreme court will inspire public confidence that they will be as far removed from
political or other undesirable influence as it is possible to have them.
A statement that decisions of this tribunal shall be "final" will doubtless arouse
much opposition. The right of appeal should be preserved, and it should lie direct
to the supreme court. There is no reason wh)' a claim adjudicated by this tribunal
should be subject to review hj any except the court of last resort; nor should
attorneys be admitted to practice before this tribunal. To permit these things is to
perpetuate "the present s^'stem of endless and exhaustive litigation.
Owing to the unfortunate history of the former State engineer's department and
the present growing hostility' to the continued multiplication of bureaus, conmiissions,
etc., in this State, strong opposition to the creation of this organization is appre-
hended. Nevertheless, it is essential to the plan and should be urged strenuously.
The complete subordination of riparian to appropriative rights will probablj^
secure the desired end as well as the abolition of the former.
It would seem that it is still within the power of the people to declare that an
existing water right should l)ecome attached to the land whereon it is now used. If
so, this should be done, as it will be cumbersome and inconvenient to have two
general classes of rights, the one fixed and the other movable at will.
Navigation and irrigation along the rivers of arid America are as incompatiljle
as riparian rights and rights b}' appropriation. Speaking generally, there is far more
arable land in the arid region than can be watered from any source whatever. The
greatest good to the greatest number of people will be secured from these streams
when their navigation is rendered impossible by reason of the consumption of water
by irrigation. The amount of water required to maintain navigation, even in a canal
or canalized river, is enormous, and the benefit derived by the public from its use in
this manner is vastly less than would follow from its use for irrigation. There is no
"divine right" of navigation. The fact that this industry has long enjoyed special
privileges and the paternal care of governments to whom irrigation is unknown is no
reason why it should continue to be so nurtured in a region where the waters of rivers
are needed for a more beneficial purpose. There is probably no river navigation
which does not constantlj", or at least frequently, require liberal State or national
aid in order to maintain its existence. Withdraw this artificial stimulus and rapid
decline will follow. Were notice to be given now to the inland navigation interests
of California that henceforth no further financial aid will be given them, but that, on
the contrary, it will be the policy of State and nation to encourage to the fullest extent
the use of such streams for irrigation, such action would prevent further expansion
of navigation and make it feasilile to purchase or condemn existing rights whenever
such a course may be found desirable. To attempt the maintenance of navigation
on any stream in arid America by means of impounded water would be a waste well-
nigh criminal. The use of waste and seepage waters for this purpose is a very dif-
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fereut matter. Possibly such a plan may be practicable ou the Sacramento and San
Joaquin rivers, but where the water of a navigable river can be consumed in irriga-
tion it will be far more profitable to the State and nation to so use it, even if the
benefits derived by the people from inland navigation had to be preserved by the
substitution of a State railway for the waterway.
I have found difiiculty in deciding whether the "Wyoming plan of board of
control might not be applicable to oui* conditions, but in view of the large number
of water claims now existing and which would require early adjudication. I have
concluded that a somewhat difi'erent organization is desirable.

PROBLEMS OF WATER STORAGE OX TORRENTIAL STREAMS OF SOUTHERX
CALIFORXL\ AS TYPIFIED BY SWEETWATER AND SAX JACIXTO RIVERS.
By James D. Schuyuee,
HydravMc Engineer.
INTRODUCTION.
Sweet-svater and San Jacinto river^ have been selected for the study of water-
right conditions and general storage and irrigation problems, because on each of these
streams substantial masonry dams have been erected, and the storage of water and
its distribution for irrigation and general domestic service have been established for
a period sufficiently long to afiord valuable experience and precedents. The writer
has been selected to make a study and presentation of these problems and experiences,
presumabh' because he was the engineer who designed and built the dams on both
streams.
Aside from the Bear Valley Dam on the headwaters of Santa Ana River and the
Cuyamaca Dam on the headwaters of San Diego River, the Sweetwater and Heraet
dams are the only completed structures in southern California that impound, utilize,
divert, and distribute water from torrential streams. A number of other dams have
been projected, and several have been partially or wholly completed, but are not as
yet in service.
There is a peculiar interest attached to the storage reservoir and distriliuting
system which derives its supply from a torrential stream, as it is a creation of
something of permanent value out of that which would not only be otherwise wasted
and lost, but would frequently cause havoc and destruction to property in the act of
going to waste. As its name implies, the torrential stream is one of violent force
and action during certain intermittent periods of its career, and its power and capacity
for destruction everywhere need to be curbed. Not the least useful of the functions
of the impounding reservoir, therefore, is that of lessening the destructive force of
the torrent upon which it is situated. It is doubtful, however, if such substantial
and costly works as are needed for effecting this purpose would be undertaken by
any community for that object alone, and unless the water impounded can be put to
use. and either harnessed for power or consumed in irrigation, or both, and is
obtainable free from legal complications or harassing restrictions, the incentive will
always be lacking for the construction of such permanent dams, either by individuals,
private coi'porations. or municipalities. Every possible encouragement needs to be
afforded for such enterprises in the way of smoothing the legal paths; and the purpose
of this inquiry, as I understand it. is to ascertain what the experience of years in the
actual impounding and use of water on these streams has been, physically and legally,
and what modifications of the laws appear to be desirable in the light of these
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experiences, in order that it may become easier to utilize the public streanis and the
water going to waste. The obstacles which nature places in the wa}' of executing
such works are quite sufficient without having to overcome legal barriers and
restrictions of a burdensome nature. These natural obstacles are such as to restrict
the number of enterprises which are practicable from an engineering standpoint to a
ver}' few, and consist chiefl}' in a lack of a satisfactory combination of conditions
essential to success. These requisite conditions are, brieflj^ stated:
First. A dam site, preferably in a narrow gorge, whose foundations are suitable
for the erection of any height of dam required, of any type that may be selected.
Second. A capacious valley above the dam site, with little fall or grade, and
affording a reservoir site of capacitj^ commensurate with the size of the stream, with
a reasonable height of dam.
Third. An area of arable lands and a resident population requiring water suffi-
ciently extensive to consume all that may be stored in the reservoir, and capable of
producing crops of a character and value which will admit of the payment of water
rates demanded; these lands being below the elevation of the dam, in its near vicinity,
and readily commanded by the stored water through gravity conduits.
Fourth. A watershed above the reservoir of sufficient area to atford adequate
run off' from the normal rainfall to till the reservoir periodically with certainty.
Fifth. A fairly reliable average rainfall.
It will be seen at a glance, with a moment's reflection, that the conjunction of all
these conditions, each of a favorable nature, must necessarily be rare. The great
majority of the mountain gulches, canyons, and torrents, though abounding in dam
sites, have no reservoir sites, except perhaps so near the crest of the mountains as to
afford but limited water supply to them.
For these reasons it becomes all the more essential that there be no friction
between such enterprises as are feasible and the laws of the land which control them.
SWEETWATER RIVER.
PHYSICAL CHARACTERISTICS.
Sweetwater River heads in the Cu3"amaca Mountains northeast of San Diego, at
an elevation of about 6,000 feet, and empties into the Bay of San Diego but 7 miles
north of the Mexican boundary (PL XXVIII). Its extreme air-line length is 41
miles, and the total area of its watershed above its mouth is 216 square miles. The
watershed is a comparatively narrow trough, 2 to 8 miles wide from crest to crest,
and over a portion of its length the stream occupies a rock}^ goi"ge that is almost
impassable; in fact, there occurs a succession of these gorges from half a mile to 5
miles in length all the way down the stream. The lowest of these is 7 miles above the
mouth of the stream, and here is located the Sweetwater Dam, a masonry structure
which has become quite universally known (PI. XXIX). The reservoir above the
dam is 3.5 miles in length, and occupies the whole of a valle}' lying between this lower
gorge and the one next above. Both of the lower gorges are cut through the great
porphyr}^ dike which traverses the whole of San Diego County parallel w^ith the
coast, immediately above which and in contact is granite extending back to the crest
of the range and be^'ond. The site of the dam was extremely favorable for the
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construction of a safe masonry wall, and its only drawback is its low elevation, the
crest of the dam being but 215 feet above sea level, and its lowest outlet liO feet.
The mesa lands along the coast, which are the most desirable for residence and
cultivation, on account of their freedom from frost, reach above these elevations,
and there has been difficulty in supplying many of those needing water. The water-
shed area above the dam is 186 square miles. This area has been classified by Mr.
J. B. Lippincott, in Bulletin Xo. 140 of the United States Geological Survey for
1895, as follows:
Square miles.
Steep and rocky mountains, favorable to large run off 26
Lower rolling mountains, usuall}' covered with brash 99
Rolling hills, covered with soil and disintegrated granite 30
Agricultural lands and river bottom (17 per cent) 31
Total 186
The same authorit}- estimates the mean elevation of the watei'shed at 2,200 feet,
and says, regarding its topography:
The most noticeable feature of this ba.sin influencing the run off is the abrupt flattening of the
slopes at the base of the mountains into agricultural fields. The drainage lines, deeply cut into the
steep hillsides, are quickly lost or are poorly defined in crossing the flat alluvial cones or partly filled
valleys on the low grounds. In turn, the nearly level fields or parks drain into deep canyons. The
occasional flood, caused by a heavy rain rushing down the mountain side, spreads out over the flat
lands, much of it disappearing before it can reach the lower canj-on. The steady percolation which
might be expected at points below is, to a large extent, cut off bj' the high rate of evaporation, and
thus the percentage of ran off, taking the basin as a whole, is small.
This watershed area in a region less arid would be considered a sufficient one to
afford a jeliable supply for a reservoir of even greater capacity than the one now
back of the dam. The extreme irregularity of the run off is shown by the following
table, made up from measurements taken during the entire period since the completion
of the dam
:
Run off of the Sweetwater watershed.
Season.
Rainfall
at Sweet-
water Dam.
Runoff as
measured
at the
dam.
Average
yearly run
off per
square
mile.
Total aver-
age annual
run off.
1887-88
Btches. Acre-feet.
7,048
2-5,2.53
20,532
21,565.5
6,198.3
16,260,7
1,338.4
73,412.1
1, 320.
9
6,891.6
4.3
245.5
n
Cu. ft. per
sec.
0. 0.524
.1875
.1.525
.1602
.0460
.1210
.0099
.5452
.0098
.0512
Cu.ft. per
sec.
9.74
34.88
28.36
29.79
8.26
22.51
18.45
101.40
1.83
9.52
188S-89 13. .53
16.52
12.65
9.88
11.62
6.20
16.19
7.29
10.97
7.05
5.05
1889-90..
1890-91
1891-92
189^-93
1893-94
1894-95
189.5-96
1896-97
1897-98
1898-99
.0018
onnn
.34
1899-1900
Total
1
180,070.3
13,S51.5 20. 39
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The entire volume of water which has reached the clam in the thirteen ye^vs
since it was built would cover 1S0.»'»T0 acres 1 foot deep, and if spread over the water-
shed would cover it a little less than IS inches deep, or an average of 1.36 inches in
depth per annum. During the first eight years of storage the run oii' was aVjundant
and even excessive, the total volume amounting to 171,608 acre-feet, of which 43.5
per cent was in one year, 1895. The succeeding five years to date have produced
but 8,462 acre-feet of run off in all, or only 35 per cent of the capacity of the reservoir.
The average of the thirteen years, if it could have been evenly distributed, would
have given a yearly volume of 13.851 acre-feet, equivalent to a constant stream of
20.39 cubic feet per second. The water supply being so unevenly divided among the
seasons, there has resulted a ver}' great waste, which has amounted to approximately
80,000 acre-feet in all, or 43 per cent of the whole. Of this amount the greater portion
was lost during the great flood of Januar}', 1895, when nearly three reservoirfuls of
water poured over the dam in a few days. This loss is entirely distinct from the
constant unavoidable loss due to evaporation. The waste or loss over the crest of
the dam may be classified as avoidable, because it is due solely to the lack of reser-
voirs of sufficient capacity. Had there been in existence, at the time of the flood of
1895, three additional reservoirs of equal capacit}^ to that back of the Sweetwater
Dam not a drop of water need have wasted into the sea during that flood, and the last
three years since 1897 woviid have been years of plenty instead of seasons of drought
and shortage. Two, and possibly three, such auxiliary sites exist on the stream
and might be made available. One lesson to be drawn, therefore, from the extreme
fluctuations of this stream, if it can be regarded as a type for southern Catlifornia, is
that all possible reservoir sites upon it need to be utilized and a great excess of res-
ervoir capacity provided if its waters are all to be utilized and the industries which
spring up under established irrigation sj^stems are to be properly safeguarded.
THE DUTY OF THE STREAM.
One of the most interesting pi-oblems in connection with the utilization of ever}'
stream is the determination of the probable maximum duty to be expected from that
stream when its waters shall have been conserved to the fullest extent practicable.
The solution of this problem should be the work of the United States Government,
for it is one of national importance, and too large for any lesser organization to
attempt. If it be determined within reasonable limits of accuracy, in advance of the
construction of storage works, much ill-advised investment of capital can be saved,
and the development of the water suppU^ may be made with a greater certainty as to
the results to be achieved. A stream which may have been generally regarded as a
reliable supply for irrigating 50,000 acres, for example, might prove, on thorough
investigation, to be good for only 10,000 acres. If the discovery of its real duty is
made before the distributing system is built over an extravagantly large area, and
before water is pledged to more lands than can possibly be supplied, much complication
will be avoided and much waste of mone}' prevented. For lack of this sort of
information, which it is the function of the Government to gather and tabulate for
general use, many ill-advised schemes have been projected throughout the United
States, and more are being projected every year, which would be condemned, wholly
U. S- Dept of Agr , Bui. 100, Office of Expt. Stations. Irrigation Investigations. Plate XXIX.
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or in part, if their true value were outlined bv such preliminary studies. For this
reason the experience of the Sweetwater system is of value as a precedent.
The supply of water recjuired in irrig-atiou on the system has been assumed to be
about 1 acre-foot per acre per annum, or what is equivalent to 12 inches of rainfall,
and this is the volume apportioned by the company as the annual allowance granted
in their water-right contracts. The actual use. including- the consumption for
domestic supply to the inhabitants of National City and Chula Yista, has averaged
about 1..5 acre-feet per acre. A rough check on this estimate, which has been arrived
at from independent observation and data, is obtained in the following manner: The
total run oH in thirteen years was 180.070 acre-feet, all of which was used in twelve
years: the total amount passing over the top of the dam as waste during this period was
approximately 80.070 acre-feet, leaving for utilization and to supply evaporation.
100.000 acre-feet. This 100.000 acre-feet was ecjuivalent to a mean of 8.333 acre-feet
per annum over the twelve-year period. Taking this volume as the assumed mean
contents of the dam. the mean area of surface exposed to evaporation was 136 acres.
As the evaporation loss was measured for several years its mean was ascertained to be
about 4:. 5 feet in depth per annum : and this depth in twelve years would have amounted
to 23.51:1 acre-feet, or 23.5 per cent of the total sah-age from the flow of the stream.
The remaining 76.151 acre-feet would represent the volume actually consumed in
irrigation, after deducting domestic service and leakages.
As a check upon this computation of the total loss by evaporation I have taken
the weekly record of gage heights kept without interruption from April 30, 1888. to
January 1. 1898. kindly furnished by Mr. Savage: and fi'om the table of areas and
contents of the reservoir at ditierent levels I have placed opposite each weekly gage
reading the corresponding area of reservoir surface exjDosed to evaporation. The
sum of these areas divided by the number taken each year gives the yearly mean
area of surface ex|30sure. From this data I have made the following interesting table:
Beserroir mrjace e.xpoml to evapomiion, 1889-1897.
Year. Maximum. Minimum. Mean. Remarks.
Acres. Acree. Acre-?.
1889 424 342 372 After April 30.
1SS9 713 110 500 Emptied by order of court
1890 1S3 102 140
1891 642 14.5 503
1892 607 446 511
1893 711 443 583
1894 .M9 331 448
1895 S29 333 600 Dam overtopped by flood.
1896 469 224 338
1S97 4-5S 206 316
431
This figure of mean surface exposure closely corresponds with that derived by a
totally distinct method and afiords a gratifying check upon the computation, although
a more accurate and more laborious process of reaching the result would be to
multiply the measured e\'aporation each week by the area corresponding and sum up
the total instead of taking a mean evaporation loss for a period of years.
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Assuining an average consumption of 50 gallons per capita in supplying domestic
demand, and estimating the population as 2,500 inhabitants, the ^•olume thus repre-
sented would be equivalent to 1,600 acre-feet in twelve years. This quantity' being
deducted from 76,-i5'l:, and the remainder divided by 12, the quotient is 6,230 acre-
feet as the average volume of water applied to the lands annually during the twelve
years. The area irrigated in 1896 reached a maximum of 4,580 acres. If a mean
area of 1,000 acres be assumed as having been irrigated, the mean depth of water
applied, by the above computation, would be 1.56 feet. This is, of course, a very
rough approximation of the probable consumption during the period in question.
It is closely corroborated b_v numerous meter measurements of the volume applied
to certain known areas, so that the actual use may be fairly closely stated to have
been 1.6 feet in depth per annum.
There has been a growing conviction, however, that the orchards would have
thrived equalh^ well, and perhaps better, with a more moderate application of water.
The experience gained in the care of bearing orchards since the great drought com-
pelled the company to seek and develop an independent source of supply have shown
that the trees will live and bear with an extremely small allowance of water. The
history of the use of water in 1899 is extremely interesting. At the beginning of
the irrigation season the reservoir contained barely 10,000.000 gallons of water. By
the sinking of numei'ous wells in the upper part of the reservoir valley and in the
valley below the dam, and by the establishment of elaborate pumping plants, the
company developed and pumped 157.000.000 gallons, of which they estimated
110.000,000 gallons were used in supplying domestic service and for mechanical
purposes, leaving 317,000,000 gallons as the amount of pumped water used in irri-
gating 3,800 acres of orchard, chiefly citrus fruits. This, added to the lO.OoO.OOO
gallons in the reservoir, gave a total volume of supply of 1,096 acre-feet. Thus the
average depth of water applied was but 0.288 feet, or 3.375 inches. The irrigation
was supplemented by thorough cultivation, and the orchards, when thus cared for,
were quite thrifty and bore heavily. In fact, the lemon crop was never so heavy as
the one following the drought of 1899. The water used was but 18.5 per cent of the
average amount previously applied. Still it can not be argued from this experience
that such extreme economy could be practiced as a regular thing. It appears to be
the general opinion now among the irrigators that the}^ have heretofoi'e used more
water than necessary, and that the allotment of 1 acre-foot per annum (326,000 gallons
per acre, or 12 inches in depth) is ample for their orchards and all other crops, except
alfalfa, which requires rather more. This being accepted as a reasonable allowance,
the maximum possible duty of Sweetwater River in irrigation, based on the measured
run off of thirteen 3'ears, mav be deduced as follows, assuming that ample storage
capacity be provided: The average annual run off is 13,492 acre-feet, of which the loss
by evaporation from the surface of reservoirs may be 25 per cent. This would leave
10,119 acre-feet as the average volume available for actual irrigation, which.would
irrigate 10,119 acres.
In short had there been more reservoirs on the Sweetwater, having a combined
storage capacity- of 75,000 acre-feet (instead of 18,000 before the flow of 1895 and
22,500 since the following year), the stream flow since 1887 would have amply irri-
gated about lO.OiXt acres of land chiefly in orchard without the panicky conditions
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resaltiug from successive droughts. But with conditions as existing to-day, having
a reservoir of but 22,500 acre-feet capacity, the safe dut\' of the stream is probably
less than 3,000 acres, without having to resort to pumping an auxiliary suppl}' during
dry seasons.
To provide for the contingencies of drought and losses b}^ evaporation in sti'eams
of this class, judging soleh' from the record of thirteen years, it would appear to be
essential to provide 7.5 acre-feet of storage capacity for each acre desired to be irri-
gated. Having such storage provided, the area which may be irrigated from the
catchment of a given watershed is approximately one-twelfth of the area of the water-
shed. These deductions may be modified with further experience, and would only
apph' to similar conditions of soil, climate, and character of run off.
Sweetwater River is essentially a stream for storage utilization only. It has
practically no living water, except at its extreme sources and for 10 or 20 miles down
from the summit of the range. From June to the following- November or December
there is rarely any liow into the Sweetwater Reservoir. For this reason there have
been practically no attempts to utilize the normal summer flow for irrigation, except
in a very small way.
CLAIMS TO THE WATER OF SWEETWATER RIVER.
The uncertain character of the stream can very well be judged by an inspection of
the records of water claims filed in the countv recorder's office at San Diego. The
following table gives an abstract of all the claims of record on the stream, giving the
essential points of each claim:
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Reviewing tiiis tabulation of recorded claims, the following comments and notes
as to the purpose and status of the claims, so far as known, will be pertinent: The
tirst seven filings in the table, made between June and October, 1885, were all posted
at practicalh" the same place, some 6 miles east of Alpine and 4 to 5 miles southwest
of Descanso, in the rocky gorge of Sweetwater River, at an elevation of about 3,000
feet above sea level, and were evidently made in the interest of a project for suj)plying
the city of San Diego with water. This project never passed the promoter stage and
the claims are manifestly invalid.
Claim Xo. 8, for 4.000 inches, purported to be for a similar project, diverting
water from the stream at the gorge immediately above the upper end of the reseiwoir
subsequently formed by the Sweetwater Dam. Xo work was done to make the claim
valid.
Claim Xo. 9. for 4.000 inches, was located as a part of the system of the San
Diego Flume Company, and although no work has ever been done upon the stream
to efiect the actual appropriation of the water it has been alleged that the claim was
made valid by the construction of the main flume fi'om the adjoining stream. This
illustrates one of the unfortunate features of the statute of California providing for
the appropriation of water, wherein there is a great uncertainty as to the length of
time a filing of this character might take precedence over a bona fide filing accom-
panied by diligent prosecution of work and actual appropriation. There appears to
be no question, however, that the lapse of years, without any work whatever, would
invalidate an}- claim.
Claim Xo. 10 is of the same character as claims Xos. 1 to 7, and is located at the
same point on the stream. It was also to serve a project for supplying San Diego,
and claimed the modest amount of 20.000 inches.
Claim Xo. 11 is in the same category as Xo. 9, and was filed by the San Diego
Flume Compan}' as an auxiliary to the general svstem. The point of diversion in
this claim is in Guatay Valle}', over 3,500 feet in elevation, and near the headwaters
of the river. A flume and ditch were projected to divert this water across the di^"ide,
whence it would flow to the flume by way of the South Fork of San Diego River.
Claim Xo. 9, on the other hand, was located at the lowest point on the river, from
which water could be diverted into the company's flume.
Claim Xo. 12, for lO.OOU inches, was presumably filed to hold a sufficient water
supply to irrigate meadow lands in the high mountain valleys of the Cuyamaca Ranch.
.It is absurdly large, as the stream has probably never carried 10 per cent of this
volume at the point where the appropriation was to have been made. There was
never any work done to perfect the claim or make the appropriation a bona fide one.
Claim Xo. 13. for 5,000 inches, was located at the gorge between the mouth of
Lawson Creek and Dehesa. where an elevation of 800 to 1,000 feet is obtainable for
a diverting dam. Claims Xos. 9, 13, 11, 16, 21, 22, and 25 in the above table are all
located in practically the same place on the stream, at a commanding elevation, from
which water may be taken under pressure to all of the mesas and valleys of the
western portion of San Diego County. Xone of these claims, however, have been
succeeded by actual appropriation and use of the water.
Claim Xo. 15, for 5,000 inches, made by William G. Dickinson. September 21,
1886, was the first filing on the site of the present Sweetwater Dam. a few days before
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the beofinniiio' of construction on the cl:im and distribution system. Work was con-
tinuously prosecuted until tlie completion of the system in April, 18SS. This tiling
was made, manifestly, in the interest of the San Diego Land and Town Company. l)y
its then general manager, William G. Dickinson, although in his indiyidual name.
It has undoubtedly liecome a yalid claim upon the water, and has priority oyer all
others. There is nothing in the water-right records to indicate whether or not this
claim has eyer been transferred to the San Diego Land and Town Company ])y
Mr. Dickinson or his heirs, and a search of the records in other books than those of
water claims would be necessary to determine this point.
Claim No. 17. On the 1st day of April, 1887, William G. Dickinson filed
another claim, in his indiyidual name, to o.UUU inches, which was posted at the same
point as claim No. 1.5. yiz, the Sweetwater Dam, and designating as the point of diyer-
sion "the center of the stone dam now being built by the San Diego Land and Town
Compan}'." Whether this claim should be regarded as supplemental to claim No. 1.5,
or as amendatory thereto, or a substitute therefor, is quite indeterminate. Both
claims are in eyer}- respect alike, and as there had been no cessation of work between
the respective dates of their filing there could have been no forfeiture of the first
claim which necessitated a renewal of the recorded notice to the world. If the claim
be considered as supplemental to claim No. 15, making a combined claim of 10, ()()()
inches instead of 5,(H)0, the cj^uestion arises as to wh}- this was necessary to protect
the rights of the appropriatov, and what should be the interpretation of an}- claim to
water for a reservoir as these claims are ordinarily expressed. If an individual or
corporation builds a reservoir and files a claim to, say, 5,000 inches, and the How of
the stream in freshet sometimes exceeds the 5,000 inches bj^tifty or one hundred times,
should they be limited to the 5,000 inches while it was flowing, and be requii-ed to
allow the surplus over and above 5,000 inches to pass hy them to subsequent appro-
priators, if there were such, or should the amount of the filing be considered as an
average volume of 5,000 inches for the 3'ear, or the irrigation season, or the rainy
season? Again, if the reservoir could be filled by the average flow of 5,000 inches
for a shorter period than the irrigation season, the definition of the rights under the
appropriation of 5,000 iilches would still be yevy obscure and susceptible of serious
conflict if there were contending claims to the stream.
Claim No. 20, for 75,000 inches, filed by the San Diego Land and Town Company,
through William G. Dickinson, general manager, August 24, 1888, was evidently the
outcome of a discussion of these questions, and in order to make the appropriation
coA cr all the flow of the stream up to what was supposed to be the extreme limit the
amount Avas placed at 75,000 inches (1,500 cubic feet per second), which was the esti-
mated maximum discharge, judging by high-water marks remaining in the canyon at
the time the dam was Ixiilt. This discharge was greatly exceeded during the freshet
of 181>5, when the average flow for one hour was 18,150 cubic feet per second, or
907,500 miner's inches under a 4-inch pressure. The company did not need so much
water, and would have been well satisfied to have had some other appropriator take
all the surplus over and above the amounts named in the several filings before it
reached their reservoir. However, they have made good their combined appropria-
tions of 85,000 inches, whenever such an amount of water was flowing in the stream,
and these claims are the only yalid ones of any moment on the river.
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Claim No. 16 is not a filing for any specified volume of water, but claims "all
reservoir sites on the Sweetwater, commencing 1 mile above James Yates's place in
township 16 S., R. 1 E.," which is in the general localit}^ where claims Nos. 9, 13, 14,
16, 21, 22, and 25 were posted.
Claim No. 17 is a filing by a ranch owner living on the stream high up in the
mountains, some 4 miles below Descanso, and claims ''all the running water of the
Sweetwater Creek, for irrigating purposes.'' The filing does not state where the
water is intended to be used, but presumably on the lands riparian to the stream,
immediately below the point of diversion. A small appropriation has been made
under this filing, the volume of which is too insignificant to have any appreciable
efl^ect on the reservoir appropriations made below, or any that may in future be made.
Claim No. 19, to 500 inches from Japatul Valley, a tributarj' of Sweetwater
River, was made by the San Diego Flume Company as a part of its general system,
and is in the same condition as all the filings made bv this companj'^ on adjacent
watersheds, where no actual work of appropriation has been performed. The claim
is doubtless invalid.
Claims Nos. 21 and 22, for '"2,000,000 inches," may be classified among the boom
absurdities which came to naught.
Claim No. 23 is for "500 inches of water" from Lawson Valley Creek, a small
tributary of Sweetwater River. The object of the filing was evident!}' for local
farming appropriation. The stream is normally of very slender volume and the only
actual use made of it in irrigation is hy a farmer residing on a small tract at its
mouth, and gathering about 30 miner's inches into a small flume.
Claim No. 24 is for 5,000 inches, and is located so near the head of the stream as
to be insignificant in actual realization. It was intended for local use, and a ditch has
been built to divert the water of Guatay Valley upon the adjacent meadows and fields
of alfalfa, but the actual appropriation is small and is practically negligible in its
effect upon reservoirs located down the stream.
Claim No. 25, for "15,000 cubic feet per second," was made hy the San Diego
Land and Town Company at a time when the}' seriously contemplated the construc-
tion of a second resei'voir on the stream at a point above and near the mouth of
Lawson Creek, about one year subsequent to the great flood. The purpose held in
view in constructing this secondary dam and reservoir was to conserve more water,
and at the same time command higher lands belonging to the company, which needed
a water supply. The large volume of water brought down by the stream during the
freshet brought with it a regret that there was not more storage capacity to impound
it. The company made surveys of the dam site and reservoir basin, and found a
satisfactory dam site where the width of the gorge is but 50 feet at bottom, and 320
feet wide at a height of 70 feet. The walls are of hard granite, of excellent quality
for building purposes. The reservoir will cover an area of 147 acres at the 70-foot
contour, and impound 3,470 acre-feet. A dam at least 150 feet high will probably
be required to form a reservoir of equal capacity to the one already built. The new
dam site would have an elevation of 1,230 feet at the base. The company did no
work to perfect its title to the water, and the claim is invalid. The size of the claim,
"15,000 cubic feet per second," is an indication of the opinion of the engineer that
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this amount would cover the entire stream flow of maximum floods, even in a freshet
like that of 1895, the previous year.
Claim No. 26, for 35 inches, represents a temporary appropriation made of the
stream some 4 miles below the dam. The flow at this point is intermittent at best,
but since the building- of the dam is only apparent after the reservoir is fllled.
Claims No. 27, 28. 29, 30. and 31, bv the San Diego Land and Town Companj'
at different points in the Sweetwater Valley below the dam, are for the protection of
the well developments supplying- the various pumping plants erected in the past two
3'ears for obtaining an auxiliary supply to the system, rendered necessary b}' drought.
Claim No. 27 is for 500 inches and the others ai"e for 1,000 inches each, or 4,500
inches in all. They are all claims upon the underflow, and, although they are each
of larger volume than the total amount which has been developed, the}' have all been
made valid to a greater or less extent by the construction of plants with which to
collect and draw the water to the surface, and make good the appropriation to the
utmost possible extent.
The appropriation of subterranean water is legal according to a recent decision
of the California suj)reme court in the case of the Vineland Irrigation District v. The
Azusa Irrigating Company et al.
The following extract from the syllabus of the case (126 Cal., 486) gives the
general tenor of the decision on this important point, which had never previously
been clearl}' decided:
( 1 ) The subsurface flow of streams in this State may be appropriated for useful purposes by proper
means for the development and use thereof, with due regard to the prior rights of others in the stream.
Such appropriation is legal only in so far as it does not imperil or impair the superior rights of others
in the surface flow of the stream.
Reviewing the recorded claims to water from the Sweetwater River, as they
appear on the records, it is impossible for any person unfamiliar with the stream or
the country and its inhabitants to be able to judge which of the claims are valid and
which are not, which are repetitions and refilings, and which of any two or more
filings b}' the same parties are merely amendatory of previous filings or additions to
prior claims. There are 31 claims in all, aggregating 4,923,535 miner's inches under
a 4-inch pressure, while the average flow for thirteen years has been but 1,000 inches.
The claims are, therefore, for about 5,000 times the existing supply.
As far as the writer is able to judge but ten of these recoi'ded claims, one of
which ten is quite indefinite as to amount, have been made good by actual appropria-
tion, viz, claims No. 15, 18, and 20. for 85,000 inches in the aggregate, for the supplv
of the Sweetwater Dam, and owned by the San Diego Land and Town Company;
claims No. 27, 28, 29, 30, and 31, b,y the same company, covering an aggregate of
4,500 inches of the underflow of the stream below the dam; claim No. 17, by Charles
Ellis, on the Upper Sweetwater, of '*all the running water." and claim No. 24, b}'
Frederick D. C. Meyers, for 5,000 inches. The aggregate of the nine claims which
state definiteh^ the volume claimed is 94,500 inches measured under a 4-inch pressure,
which is equivalent to 1.890 cubic feet per second. This great aggregate seems quite
moderate when compared with the extreme flood volume of the river, as the greatest
recorded flood—that of 1895—was nearly ten times this quantitv at the period of the
maximum flow.
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DIFFICULTY OF FINDING CLAIMS TO "WATER IN RECORDS.
The claims to water which were filed in San Diego County prior to 1893 were
recorded in the miscellaneous records and scattered through six volumes, with no
clue to their whereabouts, except the note of "water notice" in the index. To find
any claim posted prior to 1893, therefore, it is necessary to look at eveiy one in the
index which is marked "Tvater notice." a task which is laborious, to say the least.
In the first two volumes of the water-claim records there is no index to the streams,
and to find the claims filed upon any stream it is necessary to examine every claim
recorded in the first two volumes of water claims, as well as those in the six volumes
of miscellaneous records. The third volume is so indexed that any claim upon any
stream can be quickly found, and the records are conveniently arranged for refer-
ence, as they should be. In cases of count}' division the claims to water on certain
streams must be looked for in the records of both counties at their respective county
seats. An example of this sort occurs in the division of San Diego County to form
Riverside County. San Jacinto River is not wholly within the boundaries of River-
side County, and one who is in quest of information as to the claims of water on that
stream must visit the county seats of both counties, 130 miles apart, and search
through the records of each. In Riverside County the water records were begun
June 9. 1893, and from that time to May 15, 1900, something over 300 claims had
been filed. They are all recorded in one book devoted to water claims, with an index
which shows, in separate columns, the month, day, and 3*ear of the posting of
the notice; the month, day, and year of the recording of the claim, the name of the
claimant, the stream upon wliich the claim is made, and the book and page of
the record. This is a very satisfactory index, and one can find all claims to any
particular stream by simply going through all of the index. The methods and
records of the newer county in this respect are, therefore, much in advance of those
of the older one.
In neither of them, however, is there an\' way of determining the validity of the
claim from anv existing record. There is an entire absence of anvthino- like an
adjudication of water rights, or any sort of proof of the validity or invalidity of the
great mass of recorded filings. The law does not require any such proof to be made,
and thei'efore none is made and the records are barren of all evidence as to whom the
water really belongs. No doubt there are valuable rights that have been acquired on
the stream, but no one knows definitely their extent or volume, and such information
can be acquired only by a formal judicial inquiry and a determination made by court
decree.
TTNRECORDED "WATER RIGHTS.
There are water rights existing in the stream which depend for their validity
upon actual appropriation and prescriptive use. and not upon a recorded claim. The
first of these above the Sweetwater Reservoir was a ditch appropriation made by
David Little, on lands at the head of the reservoir. A small ditch was taken out in
the rock}' gorge above the reservoir and used to irrigate a few acres, but it was
abandoned in 1887. The land from above the point of diversion to and including
the oi'iginal tract irrigated was purchased by the San Diego Land and Town Com-
pany in 1895, after the dam and reservoir were enlarged.
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Some 4: or 5 miles higher up the stream, in the Jamacha Valley, a development
and diversion of underg-round waters was made and installed about 1896 bv Georgfe
L. Davis. The developm'^nt was made by means of an inverted flume placed about
10 feet under the surface. About -10 miner's inches of water is said to be available
by this development in the dry season of the current year, 1900. The water is raised
to the surface and delivered to a reservoir with some 350 feet lift b}' the use of a
25-horsepower gasoline eng'ine.
Some 4 miles higher up the stream on sec. 16, T. 16 S., R. 1 E., Mr. R. C. Allen
has a well, dug in 1893, 10 feet in diameter, 25 feet deep, and 1,000 feet from the
bank of the stream channel, from which he pumps water to irrigate his vine^^ard
and olive orchard, using a Webber high-lift centrifugal pump and an 8-horsepower
gasoline engine. The maxinuim lift is about 70 feet, but much of the water is lifted
but 10 to 15 feet. In ordinary seasons he can pump 35 to 40 miner's inches, but in
1899 and 1900 he was able to draw onl}^ 25 inches from the well. The well was rather
unsatisfactory prior to the freshet of 1895, and gave a meager supply of water, but
the flood waters of that freshet filled the river bed with sand and raised the plane of
saturation throughout the valley to such an extent that the well has since been inex-
haustible with the plant installed. Where the water level was formerl}- 14 feet below
the surface in the well, it now stands at 7 feet.
The well was sunk by means of a casing or shoe of galvanized iron, so perforated
as to permit water to enter, but to keep out quicksand. This shoe is 5 feet in height,
and heavily braced with angle irons inside. Above this shoe the lining of the well
was continued with a circular brick wall of the same diameter, reaching to the surface.
It was hoped to be able to pass through the quicksand b}" this device, but they had
to stop in the quicksand at a depth of 25 feet.
At the mouth of Lawson Creek. Judge W. A. Sloane has a ranch irrigated with
water taken from Lawson Creek. The ditch has a capacity of 10 to 15 miner's
inches, and the area irrigated is 30 to 40 acres.
There are also several small irrigation plants in Green Valley, Japatul Valley,
and Viejas Valley, with water from the living streams, and in the main valleys of the
sti'eam below are numerous wells from which water is pumped for irrigation and
domestic use on a small scale, none of which have corresponding claims to water on
file in the county records. The aggregate of these is small and unimportant.
Below the dam a development and appropriation of underground water was
made in 1898 without filing a claim to it in the county recorder's office, by Mr. C. A.
Hardy, at the Bonnie Brae Alfalfa Ranch. A sump was excavated by scrapers and
teams, and water percolated into it from the sides through the sand. A 4-inch cen-
trifugal pump, actuated b}^ a 4-horsepower gasoline engine, was installed and pumped
about 25 miner's inches of water to supplement the inadequate supph^ of the Sweet-
water system. A fine growth of alfalfa was maintained by this means, but the con-
stant scraping with teams required to keep up the supply in the sump pit, and the
cost oi pumping, rendered the scheme unprofitable, and it was abandoned in August,
1898, the land reverting to the San Diego Land and Town Company, from whom it
had been purchased on a partial payment basis.
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THE DTJPLICATION OF THE SWEETWATER DAM WATER SUPPLY SYSTEM BY
SUBTERRANEAN WATER DEVELOPMENTS.
The. succei-sion of droughts, or years of rainfall below the normal, beginning
after the wet season of 189Jr-95. and continuing to the present time, have compelled
the San Diego Land and Town Company to resort to extraordinary measures to
provide a sufficient supply for domestic consumption, and to keep alive the orchards
depending upon the system for their sole means of sustenance. It is certainly
unusual, if not actually unprecedented, for a water company, depending upon a
stream run off and catchment for its supply, to be compelled to dig wells, establish
pumping plants, and develop an entirely new and independent source to tide over the
emergency of drought. An account of the struggle of the company for water with
which to substitute the great lake that normally exists behind the dam, but is now
dry, can not fail to be interesting.
The season of 1895-96 gave a run off' of but 1,320 acre-feet, one fifty-fifth of that
of the preceding year; but as 1895 had started with a full reservoir, the supply for
1896 was ample. The run off' for 1896-97 was again short, amounting to but 6.892
acre-feet, and it was only with careful economy that the season of 1897 was passed
over. The following rainy season was still worse in yield, as it gave practically
nothing to the depleted reservoir, and at the beginning of 1898 the supply left in the
reservoir was very small indeed, and the season was passed only by the exercise of
the most rigid economy, by the apportionment of the water in extremely small
ciuantities. and by the general use of meters on the system. In September of that
year the San Diego Land and Town Company installed a small pumping plant on
quarter-section 111 of the Rancho de la Xacion. near Chula Yista. drawing water
from seven 2-inch drive-point wells, placed 30 feet apart on a suction pipe, to which
was attached a 2.5-inch Lawrence centrifugal pump, driven by a 5-horsepower gaso-
line engine. This produced about 7 miner's inches, which was delivered to an
adjacent orange orchard belonging to the company. The cost was excessive, and the
plant was removed after sixt}' days' operation.
In October, 1898, the company made a second attempt to develop water on
Cjuarter-section 85 of the Eancho de la Xacion. about 1 mile above the plant just
desci"ibed. They put clown eight 2-inch drive-point wells, about 12 feet deep, 30
feet apart, connecting them by a l-inch suction pipe, and pumping water to other
orchards belonging to the company. The water thus developed amounted to about
10 miner's inches, and was used only on the orchards belonging to the company.
The plant was operated for forty-five days, when it was dismantled. It consisted
of one double-cylinder well pump, with cylinders 6 inches in diameter, actuated by
a l-horsepower gasoline engine.
In December, 1898, as the reservoir had failed to fill and the liale water left was
u.nfit for domestic use. the company was obliged to seek for a domestic supply for
th3 general public depending upon its system. Fourteen 2-inch drive-point wells were
put down in the space of an acre or two of ground in the valley near Sunnyside, on
c^uarter section 31. These were driven to a depth of 16 feet, and were spaced 30 feet
apart. The pumping plant consisted of a triplex-acting pump, with plungers 5i by
8 inches, actuated b}- a 5-horsepower gasoline engine. About 15 miner's inches of
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water was thus obtained, which was delivered into the mains and was the main
domestic supply until July, 1899. The plant was known as "the domestic pump,''
and supplied domestic water from the day of its installation, December 10, 1898, until
the following' July, when it was substituted by a larger plant, now called "pumping
plant No. 2," which is the fourth plant installed bv the company, and was put into
use May 24, 1899, a short distance above the domestic pump, on the same quarter
section.
The continuation of the drought had bv this time made it manifest to the
compan}^ that it was necessary for them not only to continue pumping for domestic
supply to all their customers, but to develop sufficient water to irrigate the -ijOOO
acres previously irrigated from the reservoir and dependent upon the system for its
existence. The first plant put in for this purpose consisted of 32 3-inch hydraulic
wells, placed in line across the valley to a uniform depth of 35 feet, and spaced evenly
30 feet apart along the suction pipe. This pipe was 10 inches in diameter from the
pump for 300 feet, followed by 300 feet of 8-inch, and that in turn by 300 feet of
6-inch screw casing pipe, 900 feet in all. The pumping plant consisted of a compound
duplex steam pumping engine, with a capacity for pumping 1,750.000 gallons in
twenty-four hours. An 80-horsepower horizontal tubular boiler furnished steam for
the pump, which delivers water directly into the Sweetwater pipe system. The
water thus developed amounted to about 10(> miner's inches.
While this plant was in progress of installation work was being actively pushed
on a similar plant of large scale for development of additional irrigation water.
This was located several miles down the valley at Linwood Grove, on quarter
section 98, Rancho de la Nacion. Seventy-five 3-inch hydraulic wells were put down
to a uniform depth of 50 feet, spaced 30 feet apart, in 2 rows along either side of
suction mains which radiated from the central pumping station with the cardinal
points of the compass. The longest of these suction mains was over one-fourth mile.
One well, No. 76, was bored to a depth of 270 feet. The total test yield of all the
76 wells was about -tOO miner's inches. The plant for pumping consisted of two 80-
horsepower horizontal tu))ular Ijoilei's, and two Worthington compound duplex steam
pumping engines, one of which has a capacity of 2,250,000 g-allons daily, and the
other 1,250,000 gallons per twenty-four hours. The works were installed June 9,
1899. The}' deliver water directly into the mains of the company.
Continuing the search for water the company next installed a sixth plant, which
was a restoration of the development of C. A. Hardy, on quarter section -1:7, above
described, which had been abandoned the previous August. Here, instead of the
open sump, the company put down fourteen 2-inch drive-point wells, 10 feet deep,
and five 3 -inch hydraulic wells, 50 feet deep, to all of which was attached a 5-inch
Krogb centrifugal pump, b}' suitable suction pipe, driven by a 12-horsepower Fair-
banks cfe Morse gasoline engine. This plant developed 33 miner's inches, which was
used on the -lO-acre alfalfa field.
At the same time that the last three plants were being installed work was pro-
gressing on two auxiliary pumping plants located in the bed of the reservoir itself.
The first of these, designated by the company as Plant A, is located at a point about
1 mile above the dam, where the sandy bottom lands are about 600 feet wide between
WATER STORAGE OJT SWEETWATER A^^D SAX JACIXTO RIVERS. 371
the low mesas of heavy soil on either side. Ten wells, or shafts, 6 by 6 feet, 1.5 feet
deep, were sunk in a straight line, 60 feet apart, and curbed with wood. A 6-inch
suction pipe was laid in a trench by the side of the wells, some 6 feet deep, with
2-inch branches extending to and into each well. The pump used was a .5-inch Krogh
centrifugal, actuated by a 12-horsepower Fairbanks & Morse gasoline engine. The
water was lifted a total height of 30 feet to a flume, whence it flowed by gravity
down the reservoir to the outlet tower, where the water was emptied into the tower,
and so reached the system in the ordinary way under a head of about 20 feet at the
dam. This elevation above the bottom left an opportunity to collect a pond of small
size below that level, in the lower part of the reservoir next to the dam. the surface
level of which was lower than the surface of water in the wells above. The volume
of water developed by this plant was about 25 miners inches.
The second plant in the reservoir bed was placed about two-thirds of a mile
above Plant A, and is called Plant B. It was a duplicate of Plant A in every respect,
and yielded the same quantity of water. A flume reached down from B to A and the
water thus pumped was delivered with that obtained from Plant A. Both A and B
were discontinued and I'emoved November 1, 1899, after having operated continuously
for six months, at the average yield of 50 inches for the two. It was anticipated the
stream would surely yield a large run off during the season of 1899-1900. and that
there "s>'ould be no further need of pumps to maintain the supply. They were
replaced, however, in the latter part of May. 1900, and resumed pumping about
June 1. The total yield of water derived from the bed of the reservoir last 3'earwas
about 360 acre-feet.
Next in order of development are the two plants installed by the Sweetwater
Fruit Company at Bonita, in Sweetwater Valley. This company has lands riparian
to the stream bed, and on March 16, 1899. installed Plant B at a point opposite the
Bonita schoolhouse. This plant consists of a 5^ by 8 inch triplex-acting pump,
actuated b}" a 12-horsepower gasoline engine, delivering water with a maximum lift
of nearly 125 feet through a -t-inch casing pipe. The volume obtained at this point
is about 15 miners inches, which is developed b}- means of an open trench, excavated
in the immediate river channel. Theoretically the XDump at 60 revolutions should
deliver 16| miners inches, and it was usualh' run at TO revolutions per minute.
With the allowance for slip, the delivery was estimated at 15 inches. An auxiliary
to the plant is a 6-inch centrifugal pump for dredging the sump and pumping water
to an alfalfa field and walnut orchard on the adjacent low bottoms. Plant A is
located at the Bonita store one-half mile below Plant B; was completed in April,
1899, and has developed about the same quantity of water. 15 miner's inches, from a
similar open trench in the river channel. This is forced to the distributing system
of the ranch with a lift of 60 feet, by means of a oi; by 8 inch triplex-acting
Smith-Vaile pump, actuated by a 15-horsepower Otto gasoline engine. A 3-inch
centrifugal pump is attached for dredging the sump at the pump, and for low lift to
supply irrigation to adjacent bottom lands. The total pumping operations of the
Sweetwater compan}' for 1899 resulted in a combined discharge from the two plants
of about 60,000,000 gallons or 183.6 acre-feet, at a total cost for fuel, lubricating oil,
and labor of il,92T, or about §3.25 per 1.000 gallons. Thus the average cose was
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^10.49 per acre-foot of water delivered. This does not cover intei'est on cost of
plant. The area irrigated was 125 acres, planted to citrus fruit trees, and Mr. R. C.
Allen, manager of the conipan}', states that the trees were given more water per acre
than the}' had ever before received, even when the Sweetwater Reservoir was full.
The tine texture of the sand surrounding the pumping plant at Linwood Grove
proved a serious bar to the development of water, as the passage of water through
the sand was extremely slow, and the 76 wells were unable to yield as much as the
pumps provided could lift. It ]»ecame desirable and necessary, therefore, to provide
more water to keep the pumps properly occupied, and an auxiliary plant was put in
3,000 feet higher up the valley. Here the developiuent consists of forty 2-inch Avells,
reaching to a depth of 50 feet from the surface, the suction pipe connecting with all
the wells lieing laid in a trench excavated from 10 to 15 feet in depth. The wells are
arranged in pairs along the suction pipe, which is about 1,000 feet in length, and are
spaced 50 feet apart, lengthwise of the pipe. The parallel row of wells, 30 feet from
the suction pipe, is reached by branch suction pipes, 2 inches in diameter, lying in
trenches cut at right angles to the main, which is 8 inches in diameter. These wells
are thus all coupled together and connected to a 5-inch centrifugal Krogh pumj:),
driven by a 22-horsepower gasoline engine, which lifts the Avater about 30 feet,
including suction, and delivers it to a 12-inch pipe, lying on the surface, b}- which
the water is conveyed by gravity to the Linwood plant, where it is lifted again and
forced into the mains against a head of about 11:0 feet. This plant develops about
75 miner's inches, and was particularly useful last 3'ear, in the fall, when the other
plants were beginning to give down somewhat in their yield. It has been entirely
reconstructed this .year, and the suction pipe lowered to the depths mentioned.
With the resumption of the obligation to continue pumping an irrigation supply
throughout the irrigation season of 1000 came the necessity of more thoroughly
exploiting the subterranean reservoir of the Lower Sweetwater Valley, between the
dam and the mouth of the river. A plant was erected and installed April 29, 1900,
at Bonita, where 1:2 wells were sunk to a uniform depth of 50 feet below the surface.
These are 2-inch wells, arranged after the plan of the Linwood auxiliary plant, in
pairs every 50 feet on the line of the suction main. One of each pair is at the
main and the other 30 feet distant, at right angles. The suction pipe is placed in a
trench from 5 to S feet beneath the surface. This plant differs from the others in
that it has two O-inch centrifugal pumps in tandem, pumj^ing the water to and
through the 30-inch main pipe against a force and suction head of .1:0 feet. In May
the water not directly used was being forced back through the Sweetwater Dam, the
gate being left Avide open, into the reservoir, where it was being stored for use a
little later on. The pump nearest the suction is driven by a 22-horsepower Fairbanks
& Morse gasoline engine Avhile the other pump is actuated by the same class of
engine, having 28 horsepower. The water developed at this point with the plant
described was about 71 miner's inches.
One or two additional plants will probably be erected and installed before the
irrigation season is over. A deep test well is being bored at National avenue, and
tests are being made at other points. Additional wells are also being bored at the
Sunnyside plant.
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The following table is a summaiy of the various pumping developments described
m the foregoing pages:
Pumping plants in Sivedicater Valley instaUed in 189S, 1899, and 1900.
Serial
No.
Date of
installation. Location.
Number
of wells.
Diameter
of wells.
Volume of
water re-
ported as
developed
on first test.
Owner.
Inches.
Sept. —,1898
Oct. —,1898
Dec. 10,1898
May 24,1899
Tune 9, 1899
May —,1899
....do
....do
.Tune —,1899
....do
Aug. — , 1899
Apr. —,1900
Quarter section 111. .
.
Quarter section 85
Quarter section 31
do
Quarter section 98
Quarter section 47
A, 1 mile above dam..
B, l| miles above dam
Bonita schoolliouse ..
Bonita store
Linwood auxiliary . .
Bonita
Total
72 by
:
72 by
(a)
(a)
257
inches.
10
15
100
400
33
25
25
15
794
S. D. Land and Town Co.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Sweetwater Fruit Co.
Do.
S. D. Land and Town Co.
Do.
a Sump.
The first three of these plants are not now in existence, or at least the}- have
been substituted by some one of the other nine plants. The first two, as heretofore
explained, were experimental and tentative, and of a very temporary character.
Most of the others, with the exception of those in the reservoir, are well housed,
and two of them are in the nature of permanent pumping works, first-class in all
their appointments.
The plants which furnished the main suppl}- of the San Diego Land and Town
Company last year are numbered 4, 5, 6, 8, and 11 in the table. Number 11 was
added quite late in the season. The test yield of the five plants was 625 miner's
inches, but the wells did not long maintain the large yield shown at the time of their
test, and, as nearl}'^ as can be ascertained, the net output for the season averaged
only about 235 miner's inches. The pump records showed a total volume pumped
for the season of 610,575,500 gallons, from which 25 per cent was deducted for
probable slip in pumps, making the estimated actual delivery 457,931,600 gallons.
As pumping was fairly continuous from June 1 to November 20, the time of actual
pumping is reckoned at about one hundred and fifty daj-s, making the delivery
average 3,055,000 gallons per da}-, equal to 235 miner's inches measured under i-inch
pi'essui'e. The plane of saturation in the lower valley below the dam was lowered
from 5 to 25 feet in the vicinity of the pumping plants as the result of this pumping.
The total estimated volume pumped was equal to 1,105 acre-feet, or 6.25 per cent of
the maximum capacity of the reservoir.
The writer is under special obligations to Mr. H. N. Savage, chief engineer of
the San Diego Land and Town Company, for the data used in this report, which had
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been compiled by him for publication elsewhere, but was chcerfuU}- contributed for
use in this connection. He also acknowledges his indebtedness to ]Mr. John E. Boal,
general manager, for information contributed and attention shown.
The cost of pumping plants erected in 1S99 was $27,000, and about $10,000 was
expended or to be expended on additional plants in the current year of 1900. The
cost of pumping, including interest on machiner}^ depreciation, etc., was estimated
at 3.5 cents per 1.000 gallons, which the farmers and fruit growers agreed to pay, in
addition to the standard rates, in order to tide over the emergenc}" without serious
loss of fruit crop or injury to the orchards. The extra rates collected, however, did
not quite cover the cost at the close of the j^ear 1899, and in the current year. 1900,
the rates were raised to 6.5 cents per 1,000 gallons to cover the cost of additional
development for the season.
The general results of irrigation by the installed emergency pumping system
have been quite gratifying in the main. The orchards have not died or suffered
severely, and in fact have continued to bear heavily, although severel}' pruned to
enable them to endure the drought. A number of orchardists and landowners, besides
the Sweetwater Fruit Company, have dug or bored wells, developed water, and
installed independent pumping plants, withdrawing their lands from the company's
system for the time being.
Considering the limited area of water-bearing gravel and sand beds capable
of storing watei' beneath the surface in its voids, the exceedingly line texture of the
sand in the greater part of the valley and the slow percolation to the wells through
it, the results achieved in overcoming the unfavorable conditions imposed by nature
are quite remarkable, and reflect credit on the company and its engineer, manager,
and other officers.
RIPARIAN RIGHTS.
The application of the English common-law doctrine of riparian rights to an}^ of
the streams of arid America is a misfortune which most Western States and Terri-
tories, except California, have avoided. The application of this doctrine to California
was made b}^ a bare majority of one of the supreme court of the State in the famous
decision rendered in 1881 in the case of Lux v. Haggin. Always inapplicable in a
dr}' country where irrigation is required, it is particularl}^ so when applied to streams
of an intermittent character which can not be utilized without storage reservoirs.
The attempt to interfere with works of public necessit}^ and importance by the
assertion of this doctrine, after the expenditure of large sums of money, will alwa3's
be made as long as the pernicious doctrine is adhered to in this State. The courts
have been asked to order the removal or destruction of two large dams in San Diego
County to satisfy riparian rights—viz, the Sweetwater and Lower Otay dams—and
that the litigants did not succeed in accomplishing their purpose in either case was
not due to any lack of destructive power in the law.
The first case of this kind was a suit in equity in the circuit court of the United
States, ninth judicial circuit, southern district of California, and was entitled William
Doyle v. The San Diego Land and Town Company, William G. Dickinson, J, D.
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Schuyler. Frank A. Kimball, and "Warren C. Kimball. Doyle was the owner of a
tract of 51.38 acres of land that bordered on the Sweetwater stream bed for about
858 feet, nearly 2 miles below the Sweetwater Dam. and in the spring of 1SS9, a A^ear
after the dam was completed, he brought the action, alleging that Sweetwater River
was a '"nonnavigable. natural, and permanent water course or stream:"' that his land
is riparian to the stream: that the company's dam was built in such a way and so
affixed to and embedded in the bed rock as to permanently obstruct the natural flow
of the waters of said river through and by the plaintifi's lands: that the company
had not condemned the plaintifi's riparian rights, and that it was intended to divert
the waters of the stream to lands chiefly owned bv itself, not riparian to the stream,
under pretense that it is in charge of a public use: that the plaintiff's well, located
400 feet from the river, from which he was accustomed to pump water for irrigation,
would become dry and had already failed to such an extent as to cause him to lose
about one-half his usual orange and lemon crop. etc. He therefore asked for an
injunction against the continuance of the obstruction to the natural flow of Sweet-
water Kiver. In other words, he wanted the dam destroyed. This dangerous action
was defeated only by the discovery and production by defendants of a deed by which
F. A. and W. C. Kimball, owners of the Rancho de la Xacion, on the 9th day of
June. 1869, conveyed all riparian rights and rights to water flowing in Sweetwater
River to the Kimball Brothers Water Company, a corporation, by whom these
rights were in turn transferred to Lucius G. Pratt, trustee of The San Diego Land
and Town Company. This antedated the sale or deed of any of the lands within the
Rancho de la Nacion, including the lands of Doj-le. and. therefore, as the defendant
corporation owned the I'iparian rights which the plaintiff' Doyle relied upon to win
his case, he was nonsuited.
The other similar case has recently occurred, and was decided in 1899 in the supe-
rior court of San Diego County in favor of the defendant corporation, the Southern
California Mountain Water Company. This company is owner of the Lower Otay Dam,
located on Otay Creek, the next adjoining stream parallel to the Sweetwater on the
south. This and the Sweetwater Dam are but 5 miles apart. The case is an interesting
one as illustrating the dangerous possibilities which riparian rights, held in adverse
ownership, ma}* possess in threatening the destruction of storage reservoirs. The
Otay is more '"flashy"' and uncertain in its flow than the Sweetwater, and though it
sometimes carries a large flood flow at other periods, it may not flow at all for several
years at a time. It was therefore to be expected that, as it was practically useless
without storage, it would be the last place in which the riparian-right doctrine would
be asserted to impede or destroy an enterprise of such great public utility and neces-
sity as that of an impounding reservoir. The action was filed April 9, 1899, and
was entitled Michael Bauers et al. v. Southern California Mountain Water Company,
Joseph A. Flint, and E. S. Babcock. and bears the number 10810 in the court record
of San Diego County. The plaintiffs were 17 in number, owning lands riparian to
the creek; beginning about 5 miles below the dam and extending for 1 miles farther,
to and beyond the town of Otay. The complaint alleges their riparian rights and
the great damage and injury accrued and to accrue from the obstruction of the flow
of the water, and asked judgment against the defendants that the dam be removed,
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and the defendants be enjoined forever from obstructing and diverting the natural
and full flow of said water in said river. The attorneys for the plaintiffs failed to
offer proof that the dam was water-tight in its connection with the bed rock of the
stream, and therefore failed to prove that the dam obstructed the natural flow of the
stream. It was chiefly on this ground that judgment was rendered for the defendants
by Judge J. W. Hughes, from whose findings the following notes have been extracted:
(1) That Ota\- Creek has flowed (hiring a portion of each year, except during years of extraordi-
nary drought; that the flow of tlie water varies from none at all to a flow of short intervals, usually
during the months of January and Feljruary, and depends entirely upon the frequency and extent of
the local rainfall.*******
(16) That none of the lands of the plaintiffs, described in findings 2 to 15, are irrigated by said
Otay Creek, except during a short period in the wet season and immediately foll(jwing heavy rains;
that wells have been dug in the bottom of said river bed, ranging in depth from 14 to 25 feet, from
which some of the plaintiffs obtain water for domestic and other uses; that said wells are supplied by
.
the waters which percolate through the soil and formation underlying the bed of said river and said
Otay Valley, which is of a porous nature; that during the past two years, owing to extraordinary
drought, some of said wells have not afforded the supply of water drawn therefrom in other and former
years; that said river does not now and never has afforded water for household and domestic purposes
or for irrigating plaintiffs' lands during the irrigation season, but during the time mentioned in the
comi^laiut the supply of water used by plaintiffs was secured solely and alone by means of said wells,
which is the only source of supply, except the Otaj- Reservoir. 5 or 9 miles distant from the lands.*******
(19) On June 15, 189.3, J. A. Flint posted a notice appropriating "5,000 miner's inches of water,
and in seasons of freshet or high water the whole of the water here flowing to be here stored in a
reservoir;" that within sixty days the said Joseph A. Flint commenced erection of the dam mentioned
in said notice, so as to store and impound the amount of water appropriated, and he and his successors
have since diligently and uninterru])tedly prosecuted the work from said date to the date of this action,
and have expended upward of 1300,000 in the work. The Southern California Mountain Water Com-
pany acquired these rights so appropriated from J. A. Flint; that since 1893 the dam has impounded
all the water flowing down said stream, except during a short time in January, 1895, when the flood
waters ran over said dam at its then height; that the claim to own all the waters of Otay Creek for
inore than four years prior to the commencement of this action has been continuous, open, notorious,
uninterrupted, and adverse to these plaintiffs; * * * that said dam is constructed above plaintiffs'
lands, but does not obstruct other than flood waters, which if not obstructed would reach San Diego
Bay at a distance of about 15 miles; that said obstruction has not deprived and will not deprive plain-
tiffs (.)f the use of water for any purposes, or cause any injury or damage to any or either of them.
The following findings asked for by the defendants were denied:
That the defendant, the Southern California Mountain Water Company, has a prescriptive right
to maintain the dam described in the pleadings herein, and' impound in said reservoir and divert the
waters of said Otay Creek, to the extent and in accordance with said notice of apjjropriation.
Tliat by reason of their failure to protest or object to the construction of the said dam by the
Southern California Mountain Water Company until after its completion at a cost of over 6300,000,
plaintiffs are estopped from maintaining this action against the Southern California Mountain Water
Company for the removal of said dam.
The fact that these two findings were not allowed or sustained, and that the case
was practically decided on a technicality, illustrates the urgent necessity that exists
for a change in the application of the doctrine of riparian rights to intermittent
streams or torrents, before they can be developed and utilized for irrigation.
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In both these cases cited the dams had in reality wroug-ht no injury to the lands
of plaintiffs seeking- the destruction or removal of the dams. In the Sweetwater case
the lands of plaintiff' Doyle are to-day supplying the greater portion of the water
pumped into the Sweetwater distributing system by the San Dieg-o Land and Town
Company, even though the dam has been built for thirteen 3-ears, and during the
last five years practically no water has passed it to the tract in question.
Until some change in this respect is made in the laws it will not be safe or
prudent for parties contemplating the erection of storage dams to begin work before
they have secured a relinquishment of all riparian rights on the stream below them.
This safeguard is one which is not uncommonly resorted to, although it is slow and
expensive. The San Diego Land and Town Company, holding the title to all the
riparian rights from the upper end of its reservoir to the mouth of the Sweetwater,
is no longer concerned with adverse riparian rights, and fears no fvirther attempts at
interference.
EIGHTS TO WATER FOR MINING, POWER, AND DOMESTIC USES.
Under this, the third, heading of the letter of instructions issued for the guidance
of the investigators, there is little to be said applicable to Sweetwater River. There
is no mining within the limits of the watershed, and consequenth' no water rights
for mining exist on the stream. Neither are there any A'alid rights for power, except
such as could be developed by the San Diego Land and Town Company at the
Sweetwater Dam and on its system of distribution. \Yater is sold and used for power
to operate one small mill. The community under the Sweetwater system enjoys its
domestic water under the same system as other cities, delivered as needed, and have
acquired prescriptive rights to the continued enjoyment of it in the future as in the
past. All along the valle}' of the Sweetwater above the reservoir the right of
residents to use what water they require for domestic purposes is unquestioned.
THE METHODS BY WHICH THE AMOUNT AND CHARACTER OF WATER RIGHTS
ARE DETERMINED.
PRIMARY "WATER RIGHTS.
There is absolutely no method discoverable b}' the writer by which the amount
of valid water rights obtained by appropriation from Sweetwater River can be
absolutely determined. This question has been discussed in the notes on the filings,
and it has seemed to the writer that no other method than a formal judicial inquiry
is competent to make the determination of the nature, extent, and volume of the
established rights. The only records are those already described, viz, six books of
miscellaneous records and three books of water-claim records, but one of which is
indexed in a way to facilitate a search for the information sought. The books are
accessible enough, as all county records are, and may be seen every legal business
da\" of the year between the hours of 9 a. m. and 5 p. m. But when placed in one's
hands there is nothing definite about them which will enlighten the investigator as to
which of the jumble of claims is valid and constitutes an established right and which
does not.
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If, for example, any corporation or individual wished to consider the matter of
constructing- a dam and reservoir at any higher site on the stream above the present
Sweetwater Dam, they would be unable to know or ascertain b}^ any records in exist-
ence an5^where how much water was already owned by other parties and how much
they would have to permit to pass by their proposed works to satisfy lower appro-
priators before thej" could begin to store water themselves; whether they would have
to measure out a certain number of "inches"' claimed by certain recorded notices, or
permit the entire stream to pass by them until a certain body of water sufficient to
till the lower reservoir had gone down. These vague and uncertain conditions are
sufficient to cause any investor to pause and hesitate before entering upon any enter-
prise involving so manj^ possibilities for litigation.
SECONDAHY WATER RIGHTS.
There are four varieties of claims of water rights under the Sweetwater Dam
distributing S3'stem, subject to the adjudication of the courts upon their validity,
which I have designated "secondary water rights," as distinguished from those
drawing directly from the stream, or primary rights. These are detined by Mr. A.
Haines, an attorney residing at Chula Vista, who has been employed in all the litiga-
tion against the compan}^, as follows:
First. Those rights arising in cases where the San Diego Land and Town Company, having con-
structed its system and laid its pipes, mains, and laterals, conveyed land as "irrigated land," without
mention of water in the conveyance. The validity of this class of water rights depends on how the
question of implied grant is resolved.
Second. Those cases where, in the earlier history of the company, it volunta,rily connected lands
not bought of it with its distributing system and furnished water to such lands. The water rights of
this class depend upon the construction of section 552 of the civil code, which is as follows:
" Sec. 552. Whenever any corporation, organized under the laws of this State, furnishes water to
irrigate lands which said corporation has sold, the right to the flow and use of said water is and shall
remain a perpetual easement to the land so sold, at such rates and terms as may be established by said
corporation in pursuance of law. And whenever any person who is cultivating land on the line and
\\ithin the flow of any ditch ow ned by such corporation, has been furnished water by it with which
to irrigate his land, such person shall be entitled to the continued use of such water, upon the same
terms as those who have purchased their land of the corporation."
Third. The third class of water rights consists of those rights which the corporation created by
express contracts in writing for sale of land, together with one acre-foot of water per annum per acre,
delivered at the highest exterior point of the land, for a price for land and water in solido, and subject
to such further annual rate as the corporation had the right to establish, pursuant to law.
Fourth. The fourth class of water rights are those created by express conveyance of water rights
to the amount of one acre-foot per acre per annum to land not bought of the comi^any, subject to such
annual rates as the corporation should establish according to law. This class of rights dates from the
year 1892, as well as those of the third-class. These water rights were at first sold for $50 per acre,
and later they were raised to $100 per acre. Water rights of this class for about 200 acres were thus
sold.
The records in the recorder's office of San Diego County show nothing specifically
respecting water rights as to the first two classes, but they do show record of the
contracts of the third and fourth classes, although it requires a searcher of records
to be able to find them, and they are scattered throughout the numerous volumes of
deeds and contracts.
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LITIGATION OVER WATER RIGHTS, ITS CAUSES, COST, AND INFLUENCE ON
IRRIGATION DEVELOPMENT, AND THE PRINCIPLES ESTABLISHED BY THE
DECISIONS RENDERED.
There has been no litigation, as far as I have been able to ascertain, between
rival appropriators of the Sweetwater River waters. As heretofore explained, the
San Diego Land and Town Company is the owner of the only storage reservoir on
the stream, and there has never been any contest or question of the right of the
corporation to receive and impound all the natural run off of the stream, and none
of the local diversions that have been or are likely to be made for irrigating lands
riparian to the stream above the reservoir can possibly affect in any appreciable way
the supply of the Sweetwater Dam, and consequently the corporation controlling
that supply has no motive for questioning or attempting to interfere with such
diversions, abstractions, or appropriations. An}^ lands irrigated in the watershed
above the Sweetwater Dam mast contribute a portion, at least, of the water so applied
to the underflow of the river, and so, in a measui'e, return to the reservoir below.
The Sweetwater Fruit Company, whose developments below the dam on their lands
riparian to the stream bed have already been mentioned, has been uneasy for some
time lest the neighboring well and pump developments of the San Diego Land and
Town Company should diminish their supply, and have threatened suit, although
probably deterred by the decision in the Do^^le riparian case before mentioned.
THE NATIONAL CITY WATER-RATE CASE.
There has been an abundance of costly litigation, however, over the secondary
water rights under the San Diego Land and Town Company's S5'stem, which began
in an action brought by the San Diego Land and Town Company against the citv of
National City to set aside an ordinance of the board of trustees, passed Februar}^ 21,
1895, fixing water rates for all uses. The complaint of the compan}^ was that the
irrigation rate of $4 per acre per annum, fixed by the city ordinance, was so low as
to tend to deprive the corporation of its property without due process of law; also,
that the ordinance made no provision permitting the corporation to exact payment
for a water right, of $100 per acre, claimed by it in cases where new consumers for
irrigation desired to be connected with its sj^stem.
This cause was decided against the corporation by Judge Ross, of the circuit
court for the southern district of California, the decision being found in 74 Federal
Reporter, page 79. The decree of the court created no small amount of consterna-
tion in California, because it held that water companies, organized to distribute and
sell water under the laws of the State from the public streams, had no such property
as a ''water right" which could be sold, and which they could require consumers to
bu}' as a condition prior to the company's consenting to supj^l}' them with water.
The following language is extracted from the decision referring to this point:
One of the objects of the present suit is to obtain a decree establishing the vaUdity of that claim
of the complainant to exact a sum of money, in addition to an annual charge, as a condition on which
alone the complainant -will furnish consumers with water for irrigation purposes, other than those to
whom it had furnished it for such purposes, prior to December 18, 1892, and the contest that arose
between the consumers and the company over this charge for a so-called "water right," and the
refusal of the municipal authorities of National City to allow that charge in respect to acreage property
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witliin the city limits, is one of the principal causes of the present suit. It does not change the
essence of the thing for which the complainant demands a sum of money t<:) call it a water right, or to
say, as it does, that the charge is imjjosed for the purpose of reimbursing complainant in part for the
outlay to which it has been subjected. It is demanding a sum of money for doing what the constitu-
tion and laws of California authorized it to do, to appropriate water within its limits, conferring upon
it the great power of eminent domain and the franchise t(j distril)ute and sell the water so ajjpropriated,
not only to those needing it for purposes of irrigation, but also to the cities and towns and their
inhal^itants within its flow, for which it was given the right to charge rates to be established by law,
and nothing else. No authority can anywhere be found for any charge for the so-called water rights.
The State permitted the water in question to be ajjpropriated for distribution and sale for the pur^joses
of irrigation, ami for domestic and other beneficial uses; conferring ujjon the apjjropriator the great
powers mentioned^ and compensating it for its outlay by the fixed annual rates.
This case was appealed to the United States Supreme Court, to whom it was
submitted October 11, 1898, and b}' whom it was decided May 22, 1899. From the
following syllabus the points of the decision can be obtained:
(1) Formal notice as to the precise day upon which water rates will be fixed by ordinance need
not be given to a comjoany whose rates are thus fixed under the California constitution, -which gives
notice of the fact that ordinances will be passed annually in February, to take effect on the 1st of July
then next.
(2) An opportunity to be heard upon the question of water rates fixed by ordinance is not denied
where such rates are fully considered m conference between the officers of the corporation whose rates
are fixed and the municipal authorities, and such officers are heard, although they are not allowed to
be present at the final meeting when the ordinance is passed.
(3) Judicial interference should never occur with the collection of rates established under legis-
lative sanction unless the case presents clearh' and beyond all doubt such a flagrant attack upon the
rights of property, under the guise of regulations, as to comjoel the court to say that the rates prescribed
will necessarily have the effect to deny just compensation for private jDroi^erty taken for public use.
(4) The reasonable value of jjroperty, rather than its original cost, is to he taken as the basis of
calculation in determining whether rates fixed under legislative authority constitute a fair compensa-
tion for the use of the property, so that the owners are not deprived of their propert}- without due
process of law.
(5) The losses from distribution nif water to consumers outside of the city are not to be considered
in fixing by ordinance the rates for consumers within the city.
The United States Supreme Court makes no decision of the question as to
whether or not, in fixing the annual rates to be charged, the body authorized to fix
them can take into account the amount that has been received by the company- for
water rights, or as to whether the company could demand a sum of money for such
water rights, or "so-called water rights," as Judge Ross designated them. Referring
to this, the United States Supreme Court says (17-1 U. S., 739):
* * * The present case does not require or admit of a decree declaring that the appellant may,
in addition to the rates established by the ordinance, charge for what is called a "water right" as
defined by it. It will be time enough to decide such a point when a case actually arises between the
appellant and some person or corporation involving the question whether the former may require, as
a condition of its furnishing water within the limits of the city on the terms prescribed by the defend-
ant's ordinance, that it be also j^aid fi:ir what is called a water right.
WATEB-BATE CASE OF LANNING v. OSBORNE ET AL.
The next cause to be brought before the courts on the sul)ject of water rights
and water rates was the result of the attempt of the San Diego Land and Town Com-
pany to collect, from and after January 1, 1896, the sum of $7 per acre per annum
for water rental, instead of $3.50, the rate previously prevailing. The case was
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entitled C. D. Lanuing, receiver of the compan}', /". H. C. Osborne and some 200
others, who were irrigators of land outside of National Cit}*.
The complaint showed that the corporation, in opening its service in 1888, in
addition to the rates for domestic uses and the like, established an irrigation rate of
S3. 50 per acre per annum, and alleged that this was too low to furnish an}- net
revenue above the expenses of maintenance and operation, and insutBcient to maintain
and operate the system. The corporation claimed the right to an increased rate of
IT per acre per annum for irrigation alone, in order to pay cost of operation and
maintenance and pay the company a reasonable interest on its investment. The
defendants denied the right of the corporation to increase the rate from S3. 50 to S7
per acre, on the ground that the company sold its lands to a large number of the
defendants as irrigated lands, and under the representation that the rates would be
S3. 50 per acre per aunmu; and all the defendants claimed that the corporation was
bound by its rate of S3. 50 per acre per annum, so established in 1888 and collected
up to January- 1. 1896, and the}- insisted that the claim of the corporation to increase
its rate for the purpose of increasing its net reA'enue was in violation of their vested
rights. To the claim of the corporation that it had the right to increase the rate in
its discretion, and that the onh' recourse the irrigators had was a resort to the board
of supervisors, under the law of March 12, 1885, to fix rates, the defendants objected
that the board of supervisors was compelled b}- such act to allow a rate not onl}' for
maintenance and operation, but also for net revenue, at not less than 6 per cent and
not more than IS per cent on the value of the sj-stem. The circuit court of the
southern district of California, before whom the cause was heard, held that the onh-
remedy of the defendants was to go to the board of supervisors; threw doubt upon
the validity of the water rights held by the defendants, and rendered judgment
against them, authorizing the corporation to collect the S7 rate from the time when
claimed by the company, January 1, 1896, until the board of supervisors should
fix rates. The syllabus of the case, as published in 76 Federal Eeporter, page
319, is as follows:
(1) Xo corporation appropriating water under and by virtue of the constitution and laws of
California for sale, rental or distribution has the right to exact any sum of money or other thing in
addition to the legally established rates as a condition upon which it will furnish to consumers water
so appropriated.
(2) Since by the civil code of California a consumer whose right to demand a supply of water
from a company has once vested is protected from the injury of having his supply cut off, he may
prevent by injunction, if need be, the distributor from disposing of it to others beyond the capacity of
the system.
(3) Should the rates fixed by the count}' board of supervisors for the sale, rental, or distribution
of water appropriated for these purposes, as provided bj' acts of California, Jlarch 12, 1885, be
unreasonable, a person aggrieved may have the rates annulled by the courts, and the question he again
remitted to the board.
(4) "Where water is appropriated and furnished by a public or quasi-public corporation, the water
being charged with a public use, the rates must be established in pursuance of law, and no attempt to
fix them by private contract with consumers is of any validity.
(5) Since the act of March 12, 1885, provides that, in case of failure of the board of supervisors
to establish rates for furnishing water as provided in the act, the rates established by the company
shall control, the latter is not divested of the power to fix rates by the fact that before the passage of
the act it contracted to furnish water at a lower rate, the jaersons with whom it so contracted being
chargeable with notice that the constitution conferred power upon the legislature to prescribe the
manner in which such rates should be established.
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This cause was also appealed to Washington, and on the 14th day of Ma}^ 1900,
the United States Supreme Court rendered its decision, affirming the decree of the
circuit court regarding annual rates, but again made no decision on the subject of
the power of the corporation to sell a water right.
APPEAL FROM ORDINANCE OF SUPERVISORS FIXING RATES.
Pending the appeal of this case the board of supervisors of San Diego County,
in response to the application of taxpayers and at the instigation of water takers
under the Sweetwater system, appointed a public hearing, received evidence, and
after a long investigation passed an ordinance fixing the domestic rates the same as
they had been in the past, and the same as under the ordinance held valid in National
City, and the irrigation rate was fixed at $13.50 per acre per annum, as in their
judgment sufficient to give the company its legal rights, the same to take effect
November 16, 1897. From this ordinance the company appealed to the United States
circuit court, in case No. 768, entitled San Diego Land and Town Company '\ James
A. Jasper et al. Evidence in this case has been taken, argument was heard June 26,
and the case is pending a decision.
THE NATIONAL CITY CASE, ESTABLISHING THAT DOMESTIC ITSE IS NOT
SUPERIOR TO IRRIGATION.
About September, 1898. a sviit was brought in the superior court of San Diego
County by the cit}^ of National City against the San Diego Land and Town Company,
which was not resisted by the corporation. It was brought to restrain the corpora-
tion by injunction from furnishing any water from the small supply then left in
the reservoir for any other uses than domestic. The theorj" of the case was that, as
the water supply in the reservoir was nearly exhausted, it was needed for domestic
use, and such use should take preference over uses for irrigation. The injunction
was issued against the company b}- its virtual consent, whereupon it notified all the
irrigators to stop irrigating, pursuant to the injunction. The irrigators submitted
to this until sometime in December, 1898, when, in view of the fact that their lemon
and especially their orange crop was sufi'ering for water, a number of them notified
the company that they proposed to turn on the water for irrigation unless they were
made parties defendant and also enjoined. Thereupon these irrigators were made
defendants to the injunction suit, a hearing was had and the injunction was dissolved,
the court holding that the domestic uses had no superioritv over those for irrigation.
This case was not appealed.
THE SHARPE CASE.
In Ma}', 1897, James M. Sharpe brought an action against the San Diego Land
and Town Company, in the United States circuit court for the southern district of
California, in which he alleged" that he was a landowner under the system; that since
1892 the corporation had been supplying him with water for irrigation, and that in
1897 the corporation had shut oil his water supply, although he had tendei'ed its
established rate, which was refused by the company, the refusal being accompanied
by the statement that such water supply would not be continued unless Sharpe would
enter into a written contract to pay the sum of $11.50 per acre annually for the land
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irrigated, and also enter into further stipulations relinquisliing ail-riglit and benefit
after two years, under section 552 of the code of civil procedure.
The defense of the corpoi-ation was that the water had been furnished under a
contract dated March 26. 1892. which had expired, the term having been for iive
years, and that such contract contained a proviso by which Sharpe had ex^Dressly
waived and relinquished all right and benefit under section 552 of the code of civil
procedure, after five-year term of his contract, and had also stipulated that all duty,
liability, and obligation of the company to furnish water to his tract of land should,
at the end of five years, cease as absolutely as if the contract had never been made.
The court granted an injunction against the company restraining it "from shut-
ting off the flow and supply of water from said company's water system from the
petitioner's land described, and from interfering with the use and flow of said supply
of water for irrigation of the same so long as the petitioner shall pay the legally
established rates therefor."
This decision was affirmed by the United States circuit court of appeals for the
ninth circuit, the decree of which court was final. This case illustrates the danger
that may lie to a water compan}- in making a temporary contract for the delivery of
water for a limited time. Sharpe's land was located in the Otay Valley quite a dis-
tance beyond the limits of the district supplied with distributing pipes by the San
Diego Land and Town Company. He expected to get his permanent supply of water
from Lower Otay Reservoir, or from another water system whose works were sup-
posed to be under construction; but for temi^orary purposes, and to get his trees
started before the new system of irrigation could be finished, he persuaded the man-
ager of the San Diego Land and Town Company to permit him to connect with the
Sweetwater system temporarily, agreeing to disconnect at the end of five years.
This was done under protest of the engineer of the system, as the connection was
one exceedingly diflicult to maintain, and involving extra expense in getting- a water
supply to the lands when the supply in the reservoir became low. As the other
systems were never completed Sharpe could not get water anywhere else, and at
the expiration of the time appealed to the courts to save him from the consequences
of his own express contract, and prevent him from being deprived of water, which
they did.
THE HALE WATER-RIGHT CASE.
Pending the case of Lamiing v. Osborne in the United States circuit court,
before Judge Ross, and after he had rendered an opinion in the progress of that
cause, holding that a corporation could make no contracts for sale of water rights,
one G. AY. Hale, having paid the San Diego Land and Town Company §100 per acre
on 15 acres of land under the company's system for a water right, in order that he
might procure water for the irrigation of the same, and having taken from the
corporation a contract, under which they agreed to refund to him the 81,500 paid if
it was decided that the coi'poration could not legally sell or exact pay for a water
right, assigned his claim for rebate to the Bank of National City. Subsequently the
bank brought suit against the company, before Judge Ross in the United States
circuit court, for the refunding of this money, with interest, and, after trial,
recovered judgment, which "was paid. The case was not appealed.
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COST OF WATER LITIGATION.
The cost of litigation in the various disputes over water between the San Diego
Land and Town Company and the irrigators has been estimated as in excess of
$20,000, and there is still much uncertainty regarding respective rights.
The effect of this litigation on irrigation development and the values of land has
been very disastrous.
RIGHTS FOR STORAGE AND UNDERGROUND WATERS.
On this subject but little can be said as applicable to the Sweetwater system
which is not general to the whole State. The only recognized rights to storage and
underground waters are those which are granted to all persons under the water
appropriation law of the State, and can not be distinguished from the rights granted
by the same act to the surface tlow of the streams. The use of underground water
on this watershed is too small in volume to affect the discharge of the stream
appreciably or at all.
NATURE OF AN APPROPRIATION OF WATER.
I think it is universalh^ held throughout California that the ditch or reservoir
builder is the appropriator of the water, and not the land itself. On this system no
assertions of being actual appropriators of the water have been made by the land-
owners in all the litigation that has arisen, nor an}^ allegations that the San Diego
Land and Town Company is merely a common carrier for the people, as has been
maintained in Colorado. There is some ditierence of opinion, however, as to whether
or not the company owns the corpus of the water impounded in its reservoir, as
distinguished from the ''right of use" of the water of a flowing stream. It would
seem to the writer as though they had seized, captured, and impounded the water,
and owned it as absolutel}^ as though they had put it into bottles, or in any other
form by which it might be shipped away. They sell it by volume and measure it
out in regular units of measurement, so many thousands of gallons being apportioned
to each acre, and no one has any more right to intrude upon the reservoir site to take
any of the water stored therein, even though the reservoir may be a part of the
stream, than they would have to enter a warehouse and take the merchandise stored
there. To the extent of the capacity of the reservoir the company is absolute owner
of all water which flows in the stream down to the margin of the reservoir.
There should V)e a modification in the appropriation laws when applied to reser-
voirs in the way of defining the appropriation made for them, and instead of express-
ing such appropriation in miner's inches under a i-inch pressure, as at present, the
amount appropriated should bear some fixed relation to the capacit}^ of the reservoir,
and should either be a stated number of acre-feet per annum, or it should be
expressed in reservoirfuls. Also, the capacity of the reservoir in acre-feet, or some
other convenient unit, should be known and stated in the notice of appropriation.
RETURN SEEPAGE AND ITS EFFECT ON WATER RIGHTS.
The return water, or seepage, from irrigation along the Sweetwater Valley is
manifest in but one case very conspicuously. When a certain alfalfa field of -AO
acres in area at Bonnie Brae is irrigated sufficiently to maintain the ci'op in vigor-
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ous growth, there is a pronounced increase in the supph^ available at the pumping
sumps of the Sweetwater Fruit Company, a mile or two below. This company has a
frontage of about 3,000 feet on the stream bed, which enables it to develop water hj
pumping, as heretofore described.
The irrigation of land in the bottom above adds very decidedly to the value of
the water rights of this company. The greater portion of the area irrigated under
the Sweetwater system, however, is mesa land, from which there has as yet been no
seepage water returning to the stream, as far as observed.
METHODS OF DISTRIBUTION AND DUTY OF WATER.
"Water is distributed under the Sweetwater sj^stem exclusively in pipes under
pressure. The irregular contour of the topograph}^ of the region renders this almost
a necessity, but it has man}" advantages, and the irrigators under the system have all
the water privileges enjoyed by the inhabitants of cities and towns, and equally good
fire protection, especially on the lower levels. When the water is low in the reser-
voir, the higher lands near the maximum hydraulic grade line are supplied with much
difficulty.
The pipe distributing system, as originally constructed, consisted of 5.6i miles
of main conduit, 36 inches and 30 inches in diameter, reaching from the dam to Chula
Vista; 1.54 miles of 2i-inch pipe; 3.13 miles of 18-inch pipe; 6.80 miles of 12-inch
pipe; 2.22 miles of 8 -inch; 28.1 miles of 6-inch, and 9.6 miles of l-inch pipe, a total
of 58 miles, all wrought iron. Of this, 11 miles, or 70 per cent, is lap-welded pipe
put together with lead joints, A second main, 21 inches in diameter, was laid in
1891, on the north side of Sweetwater Valley, from the dam to National Cit}", to
supply the high service chiefly. This line cost $65,000. Numerous extensions have
subsequent^ been built, so that the system fully covers an area of more thap 5,000
acres. The total outlay for the dam and distributing system has been fl,026,022.79,
aside from the cost of pumping plants.
The duty of water has been discussed in previous pages in a general way. It has
been demonstrated during the recent protracted droughts that wdth an annual allow-
ance of 105,000 gallons per acre per annum, applied at intervals during the summer,
the orchards thrive. Of course continuous cultivation is required at the same time.
This meager apportionment, equal to 3.85 inches in average depth over the surface,
is sureh^ a minimum allowance. A cubic foot per second, flowing for two hundred
days, which is the usual length of the irrigating season, would cover 1,231 acres to
the depth represented hj this allowance. In flush seasons, when water is abundant,
the use of water reached as high as 1.5 to 2 feet depth of application, equal to a duty
of 261 to 198 acres per cubic foot per second flowing for a period of two hundred
days. The allowance of one foot in depth, which is generally satisfactory, and which
the company ordinarih' expects to deliver whenever it has water in its reservoir, is
equivalent to a duty of 395 acres per cubic foot per second, flowing during two
bundled da3"S of irrigation,
WATER-RIGHT CONTRACTS, WATER RATES, ETC.
Although the Sweetwater sj'stem was completed in 1SS8, and irrigation begun in
that year, no water-right contracts were sold prior to 1892, as up to the latter date
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the compan^y gave little intelligent consideration to their plans for the apportionment
of their supph'. The following classes of rights are regarded hy the compan}" as
identical:
First. Those belonging to parties who purchased land from the compan}' and had
a tacit right to water from the system, although no reference to water was made in
the deeds.
Second. Those belonging to owners of land, not purchased of the company, who,
by applying to the company, were allowed to take water without payment further
than the same annual rates charged to all land owners.
Third. Those belonging to owners of land who, after 1892, purchased the water
right for a lump sum—a price started at $50 per acre and later raised to $100 per acre.
The following form of contract was used for the third class of water rights:
WATER-RIGHT CONTRACT.
This agreement, made and entered into this day of — , 189
— ,
by and between the San
Diego Land and Town Company, a corporation existing under and by virtue of the laws of the State
of Kansas, and the owner of certain water and water rights and a system for the delivery of water to
consumers, in the county of San Diego, State of California, party of the first part, and
,
of
,
county of
,
State of
,
party of the second part;
Witnesseth: That the party of the first jDart agrees to and does hereljy sell to the party of the
second part a water right to 1 acre-foot of water per acre per annum for each and every acre of the real
estate hereinafter described, to be delivered through the pipes and flumes of the party of the first part
at for the sum of dollars, payable as follows: Provided, the party of the
first part may, at its option, change the place of delivery of said water so long as the same is near the
highest point on the lands for which the water is delivered, and provided further, that the same shall
be delivered under and in accordance with the rules and regulations established from time to time by
the party of the first part.
Said water right is sold for the use of and to be appurtenant to the following-described real estate
now owned by the party of the second part in the county of San Diego, State of California, to wit:
(Here follows description of land) consisting of acres. And it is expressly understood and agreed
that the water right hereby sold shall belong to said described real estate and be used thereon and not
diverted therefrom or used on any other lands.
In consideration of the foregoing stipulations and agreements the party of the second part agrees
and binds self, heirs, executors, and assigns, to pay the sum above specified promptly, as the
same and each of them fall due; and that will in all things comply with and perform the
terms and conditions of this agreement on part to be performed, and that and
they will promptly pay all annual water rates and charges for the water to which is
entitled under and by virtue of this agreement, at rates fixed by the party of the first part, as allowed
by law, and at the times, in the manner, and according to the rules and regulations made and adopted
by the party of the first part, the annual rental for the amount of water to which the partj^ of the
second part is entitled under this contract to be paid whether the same is used or not, and also to pay
for all water used by on said land for domestic jjurposes at the rates fixed by the party
of the first part and allowed by law.
It is further agreed that the amounts hereby agreed to be paid for said water right and for the
rates for the water shall be a charge and lien upon the real estate above described, and run with and
be binding thereon, in the hands of the party of the second part, heirs, executors, and assigns,
in the same manner and to the same extent as if a mortgage were given to secure the payment thereof.
The payments above provided for, and each of them, must be made to the party of the first part
at its office at National City, in the county of San Diego, State of California.
And it is expressly stipulated and agreed that time is of the essence of this contract, and in case
of the party of the second part, heirs, executors, or assigns shall fail to make the payments
aforesaid, or any of them, or any part thereof, at the times and place above specified, then this con-
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tract shall, at the option of the party of the first part, be and become entirely null and void, and the
party of the first pai*^ shall have the right to shut off and cease to deliver said water; or the party 6f
the first part may at its option, enforce this contract by action to collect the sums due, and the enforce-
ment of its lien therefor upon said lands, and in case it so elects to enforce this contract the failui-e to
pay any of the sums falling due for said water right or any part thereof, shall render the whole amount
of all of the payments therefor immediately due and collectible.
It is further stipulated and agreed that no assignment of this contract shall be valid except the
same be made with the conveyance of, and to the owners in fee simple of, said real estate, and that
any person to whom this contract is assigned, or said real estate and water right conveyed, his or her
heirs and assigns shall become personally liable to pay the amounts agreed by this contract to be paid.
And any assignment or conveyance of this contract or the water right herein sold, to any person
not the owner in fee simple of said real estate, shall be absolutely void, and any such assignment or
conveyance shall forfeit all rights under this contract; and the party of the first part may, immediately,
shut off and cease to furnish water mider this agreement.
In witness whereof the parties have hereunto set their hands and seals this day of .
IS—.
This form of contract was satisfactor}- to all parties concerned, until its validity
was brought in question by the decision of the United States circuit court, referred to
in the chapter on litigation. Since that decision was rendered no further water rights
have been sold.
The rates for the sale or delivery of water are fixed by the city council of
ISTational Cit}'. and specify in detail the various uses of domestic vater supply and
the rate for each, ^hich are about the same as the average rates in cities and towns.
In addition to these rates, the ordinance provides an irrigation rate, to be applied to
all tracts over 2^ acres in area, of 83.50 per acre per annum, based on a maximum
use of 350,000 gallons (l.OT acre-feet per acre), with meter rates of 1 cent per 1.000
gallons for water so used. The meter rates for domestic water are 30 cents per 1.000
gallons.
Practically the same rates are collected outside of National City, in the remainder
of the system, although as heretofore stated the company has been endeavoring to
enforce the collection of higher rates on the ground that the old rates did not afford
any adequate return upon the capital invested. These higher rates are resisted by
the consumers, and the United States circuit court and the United States Supreme
Court sustain the company in the contention that they should have adequate rates, but
leave the company in the hands of the supervisors, who have confirmed the old rates,
which the company are again contesting in the courts in a suit to set aside the ordi-
nance of the supervisors.
The application for water made to the company by the consumer is written
out on blank forms, reciting the rate to be paid for each class of domestic service
and for irrigation, describing the land and the location of the tap. This application
constitutes a contract and a promise to pay the rate so designated quarterly in
advance. The company also issues a book of rules and regulations governing the
water supply, of which rule No. 1 states that "the following regulations shall be
considered a part of the contract with every person who takes water," etc. These
rules are IT in number, and lay down certain stipulations regarding the mutual
relations of the company and the consumer, which could not so well be expressed in
the contract.
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THE FIXING OF WATER RATES.
The constitution of California contains a provision requiring that water rates
shall be fixed annually in the month of February of each 3'ear hy the city councils
or Ijoards of trustees for cities and towns, or by the county boards of supervisors,
for water SA'stems that are not within corporate limits of cities or towns. This
pi'ovision has worked a great hardship upon companies supplying water and caused
them to sutler such loss from the construction of the law as to render it impossible
for them to realize an}- profit. The etl'ect has been to exclude capital from invest-
ment in the development of water systems, and to set up a constant war against
capital invested in this very necessary class of public improvements, which is adverse
to the general welfare of the State and seriousl}^ retards its growth.
The law would be a satisfactor}^ one if a proper basis were established to bind
and control those who adjudicate the matter, either the bodies who have the power
to fix the rates or the courts who have the power to review the action of the city
councils or county supervisors. It has been suggested that there should be a State
board intrusted with judicial power for the fixing of water rates, to hear testimonv
in all cases, and decide as between the water purveyors and the consumers; this board
to take cognizance of all local conditions and adopt some equitable basis of more or
less uniform application. The first step to be settled by such a board would be the
basis for determining the value of the plant. In arriving at the value of the plant,
the courts have laid down the rule that the cost is but one element of the value.
Other considerations must be taken into account, such as the value of the franchise
for distributing a needed commodity, the strategic position which the plant occupies,
and its importance to the communit}- supplied by it. The board should determine
how depreciation shall be allowed for and determine whether the rates should be
sutficient to cover a sinking fund for the reproduction of the perishable parts of a
plant within a given period, or whether the rates shall be increased from time to time
sutficientl}' to raise funds for replacing worn-out portions of the plant at the time
the expenditure is necessary, which latter method would result in a widely varying
rate from year to year. The constitution fixes a very wide latitude of net income to
Avhich the water companies are entitled over and above operating expenses of from 6
per cent to 18 per cent per annum. This may have been intended by the framers of
the constitution to provide for a fund to cover depreciation, but if this is the case it
fails to do so satisfactorih'. If a definite maximum rate of interest of 6 per cent
were fixed in addition to clepi'eciation and operating expenses, it would be reasonable
and fair to all parties concerned. This would remove all possibility of controversy,
and the board, after having determined the value of the plant and the probable ratio
of depreciation, would then onlj^ have to decide what the reasonable expense of
operation should be to determine the rates required.
Such a commission, or board of control, should have authority to decide in
advance of the construction of an irrigation system dependent for its supply upon
storage reservoirs, as to what would be a reasonable provision in the way of storage
for dry seasons, and what proportion of the total capacity of the reservoir could
safely l)e distributed for irrigation each year, and from this and other data they
should determine the value of the water rights to be charged to the lands for
irrigation service.
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HEMET CREEK.
The stream issuing- from Hemet Taliey in the San Jacinto Mountains is loealiy
known as Hemet Creek or South Fork of San Jacinto Eiver. It drains an area
above Hemet Dam of 66 square miles of rugged mountain watershed, fi-om 4.300 to
9.000 feet in elevation, and has in ordinary seasons a minimum flow of about 200
miners inches, or 4 cubic feet per second. The watershed is fairly well clothed with
forest trees of pine and oak. and the mountain sides are generally covered with dense
underbrush where the forest trees are not in evidence. The stream is the largest of
the three principal tributaries that unite before issuing from the mountains to form
San Jacinto River. The entire watershed area of the river above the mouth of the
canyon is 143 squai'e miles, and the proportion intercepted by the Hemet Dam is
therefore 4.5 per cent of the whole. The San Jacinto is a typical southern California
torrent, deserving of the name of river only at certain rare intervals when seasons
of heavy rainfall produce a run ofl' of such volume as to enable it to fill two large
lakes which lie along its source, and which when tilled finally overflow and seek an
outlet to the sea by joining the Santa Ana River at Rincou, below South Riverside.
The first of these lakes is located in the great San Jacinto Valley, about 15 miles
northwest from the mouth of the canyon, and is a broad, shallow lagoon of large
capacity. Before reaching this pond the river must traverse a broad, porous bed of
sand and gravel which is capacious enough to swallow up a very considerable stream.
In ordinary seasons the river does not reach aU the way to the lagoon before being
absorbed in these thirsty gravel beds. When the seasons are wetter the river may
reach the lagoon and fill it partially or -wholly. Any water oveiHowiug the lagoon
must then pass southwesterly across the San Jacinto Valley on a very flat slope,
filling- more gravel beds on the wav. and thence through a rockv cauvon to Elsinore
Lake, a total distance of 25 miles in an air line from the lagoon, or about 40 miles by
the channel. If the season is extremely wet the run oft' may suflice to fill the lake and
overflow to the Santa Ana, a further distance of 25 miles, and thus make a continuous
connection from the mountains to the sea; but this occurs at such rare intervals as to
be phenomenal whenever it does happen.
The fluctuating character of the stream has rendered it of little value as a source
of supply for irrigation, prior to the construction of the Hemet Dam in 1890-1895.
The only diversions from the main river below the mouth of Hemet Creek, prior to
the commencement of construction of the dam were an 8-iuch steel pipe line, carrying-
water to the Florida tract, a ditch with a capacity of about 3 to 4 cubic feet per
second supplying a farm nearest to the mouth of the canyon, and a few flood-water
ditches down the stream above the lagoon for meadow irrigation, which received a
precarious and uncertain supply.
Xo diversions had ever been made of Hemet Creek proper, the stream to which
my inquiries were confined by my instructions, before the building of the dam.
Hemet Valley above the dam is a frosty region where crops can not be profitably
raised on account of climatic severity, and hence it is devoted to grazing. The outlet
to the valley is a narrow, rocky gorge some 9 mUes long, cut in granite, in which the
stream plunges down a descent of 2,000 feet before uniting with Strawberry Fork.
The masonry dam is at the head of this gorge, and water from the reservoir is
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released into the canyon and picked up again at its mouth in a flume, which conveys
it down the main can^'on 3.5 miles, to the San Jacinto Valley.
CLAIMS TO WATER ON HEMET CREEK.
All the tilings which have ever been made to water in Hemet Creek were
evidently made solely for the suppl}^ of a reservoir to be located at the site of the
existing reservoir. The dam site was so narrow and so striking in its natural
excellence as a location for a masonrj^ dam that it attracted general notice, and
various parties looked at it with a view to building a dam before the structure was
finally decided upon by capitalists able to build it.
The filings shown b}^ the records of San Diego Countv on this stream are
enumerated as follows:
No. 1. November 8, 1884, Charles H. Thomas and L. M. Wilson filed a claim to "all the water
of the San Jacinto River," at a point described as "6 miles westerly from Charles Thomas's house."
No. 2. July 24, 1885, G. D. Compton and James Kerr filed a claim to a reservoir site "about 4
miles westerly from Charles Thomas's residence," but they did not specify any definite amount of
water claimed.
No. 3. December 20, 1885, Leon H. Taylor fi'led a claim to "2,000 inches, measured under a
4-inch pressure, for domestic and agricultural purposes," the point of diversion being "sec. 8, T. 6 8.,
R. .3 E., at west end of Hemet Valley."
No. 4. December 14, 1885, James S. Crain filed on a reservoir site at sec. 7, T. 6 S., R. 3 E.,
"said reservoir to be used for holding and storing water, and said water to be conveyed to San Jacinto
and Pleasant valleys by means of pipes, flumes, and ditches, and to be used in irrigating lands in the
above-named valleys, and for conveying wood, lumber, fence posts, and all kinds of building material
to San Jacinto and Pleasant valleys, and also for mining, milling, manufacturing, and domestic pur-
poses." No volume of water is specified.
No. 5. April 13, 1886, L. M. Wilson and James S. Crain filed on a reservoir site, located 3 miles
west of filing No. 4 above. No volume of water is named in the filing.
No. 6. October 7, 1886, John McBride, James S. Rainey, and John S. Crain filed a notice relo-
cating and claiming the location as a reservoir dam site, described as being "situated at the westerly
end of Hemet Valley, and about 3.5 miles in a W"ester1y direction from the residence of Charles
Thomas." The volume of water claimed is "all of the surplus water at this point of location which
can be held in reserve by a dam 50 feet high, or 75 feet high, or 100 feet high, or 110 feet high."
No. 7. December 7, 1886, James R. Cheathem filed on the reservoir dam site at the westerly end
of Hemet Valley, "on account of all the previous locators having failed to comply with the laws
governing the location and holding of reservoir dam sites."
No. 8. September 30, 1890, the Lake Hemet Water Company filed a notice claiming the water
flowing to the extent of 200 inches, measured under a 4-inch pressure, at a point described as 500 feet
northwesterly from the SE. corner of NE. J sec. 8, T. 6 S., R. 3 E., which point is about 1.5 miles above
the site of the Hemet Dam. From about this point the company subsequently built a ditch and flume
leading to the dam, conveying about 100 inches of water, which was used for power during the building
of the dam.
No. 9. September .30, 1890, the Lake Hemet Water Company filed a notice claiming 100 miner's
inches of water flowing in Herke Creek, a tributary of Hemet Creek, the point of diversions as described
being but 450 feet from the location of claim No. 8.
No. 10. June 30, 1891, the Lake Hemet Water Company filed a notice claiming "the water flow-
ing in the San Jacinto River at the point of diversion, to wit, in the NW. \ of sec. 28, T. 5 S., R. 2 E.,
S. B. M., just above the mouth of Strawberry Fork, to the extent of 4,000 inches, measured under a
4-inch pressure, to be used for agriculture, domestic, mechanical, and mining purposes," etc.
These are all the claims to water of record in the recorder's office of San Diego
County referring to Hemet Creek, and there are no claims on file in the records of
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Eiverside County claiming the waters of that stream. Eiverside County was formed
in 1895, and all the watershed area and the lands irrigated from the stream are now in
that county, and while an enormous quantity of water has been filed upon from the
stream below the junction of Hemet Creek, no filings haA'e been made of the waters
of that branch of the river.
The Hemet Dam successfully impounds all the waters that have come down to it
since its completion in 1895, and therefore actually appropriates the water, although
it will be observed b}' reading the list of filings that no claim to water for the reser-
voir itself has been made by the Lake Hemet AVater Companj', the owners of the
dam. and their only filing for anv amount an^-where approximating the capacity of
the reservoir is for 4,000 inches, located at the diverting dam, 9 miles below the
reservoir.
THE HEMET DAM.
This structure was planned b}- the writer for a possible height of 160 feet above
the stream bed, and the profile built up to the height of 110 feet is of a section
designed to carr}" the full ultimate height. At that level of 110 feet the thickness
is 30 feet. An ofl'set of 20 feet was here made, and the wall carried up to 122.5
feet, with a crest 10 feet wide. The height above lowest foundation is 135 feet; the
thickness at base, 100 feet; top length, 246 feet; base length, 30 feet. It is arched
upstream with a radius of 225.4 feet, and is built of granite rubble laid in Portland
cement conci-ete, the contents being 31,105 cubic yards.
The capacit}' of the reservoir is as follows:
Capacity of Hemet Lake.
Height
above base
of dam.
Surface
area.
Capacity.
Feet. Acres. Acre-feel.
40 2 33
a 45 2.3 73
50 3 113
60 29 332
70 62 773
SO 103 1,603
90 133 2, 787
100 1S7 4,391
110 2.52 6,598
120 328 9,512
6122.5 365 10, 500
a Lowest outlet. 6 Top of dam.
The reservoir has never been entirely filled since its completion to its present
height. October 9, 1895, although when it had reached a height of 107 feet there came
a flood, January 9, 1893, which filled the reservoir and poured over the top of the
dam to a depth of several feet. The record, of subsequent inflow and draft has been
so imperfectly kept that no reliable estimate can be made of the actual run ofi^ from
the watershed during the past five years. At the high elevation at which the reser-
A'oir and its watershed lie, the run off' should be sufficient to fill the reservoir with
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certaint}' eveiy 3'ear, as it requires but an average depth of run oQ of 3 inches over
the watershed to do it. Inasmuch as the reservoir has not tilled in any year since
1896, it is an evidence of the paucity of precipitation and the severity of the protracted
drought wlrich has prevailed in southern California in all that period.
THE IRRIGATED LANDS.
The Hemet Dam was built by the Lake Hemet Water Company for the sole pur-
pose of supplying a tract of 7,000 acres belonging to the Hemet Land Company and
the three or four individual stockholders. The water is conveyed to this tract from
the diverting dam at the mouth of Hemet Creek, or South Fork, through 3.5 miles of
flume, discharging at the mouth of the main canyon of the river into a box at the
head of a 22-inch riveted steel pipe 2 miles long. This pipe carries the water across
the channel of the river and out upon a mesa to a measuring liox, which discharges
into a masonry-lined open canal and flume 6 miles in length, that in turn empties
into a 10-acre distributing reservoir. From this reservoir the distribution through
the tract is made by small, lined ditches and flumes, of which there are more than 30
miles in all, covering the entire tract.
Water is also delivered under pressure from the reservoir to the town of Hemet,
passing through a filtering or straining apparatus to clarif}' it and take out all vege-
table matter. The tract is subdivided into smaller tracts of 5 to 20 acres, a consider-
able luimber of which have been sold to farmers residing upon them. These tracts
are chiefly planted to deciduous fruits—apricots, peaches, pears, nectarines, prunes,
and figs, all of which thrive in the rich, mellow soil of that section. The elevation of
the tract is all above 1,600 feet and is not adapted to citrus fruits. The area actually
irrigated is about 1,200 acres, and the duty of water or the volume required annvialh' is
from 1.5 to 2 feet in depth, or 1.5 to 2 acre-feet of water per acre of land.
WATER-RIGHT CONTRACTS.
All of the land under the system is sold with a clause in the deeds apportioning
"one-eighth of 1 miner's inch of perpetual flow of water from April 15 to November
15 of each year for each acre." This would be equivalent to 1.06 acre-feet of water
per acre, which has been found insufficient for satisfactory irrigation. The rates
charged for water are ^2 per acre per annum," with an additional charge of $1 per
acre for each service of a tract during the nonirrigating season, which is stipulated
to be from November 10 to April 10.
There has heen no litigation between rival claimants to the water of the stream,
'and none over the rates at which the water is sold.
GENERAL CONCLUSIONS.
The investigation of this subject has impressed the Avriter with the fact that the
present method of filing and recording claims to water under the laws of this State
is extremely unsatisfactory, indeterminate, and unbusinesslike, leading to endless
litigation and confusion. The system should l:)e replaced by something more intelli-
gent, positive, and rational. Filings and claims to water should be reduced to actual
title, as clear and unassailable as titles to land. This can be accomplished only lyj
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and through State control, and the establishment of a central office of record, under
a State bureau, empowered to adjudicate all claims to water. This State board should
be a permanent commission, like the State board of health of Massachusetts, who
would appoint a State engineer, in whose office all claims should be tiled. There
should be in this office two sets of records, the first of which should be in the nature
of a preliminar}' or probationary filing. All claims of whatever character should be
received and recorded in the probationary' record in the order of their receipt, all
claims upon any stream or its tributaries being arranged svstematically together.
Prior to transferring an}' claim into the second or permanent record it should be passed
upon by the board, who should require the claimant to prove conclusively, at his
own expense, (1) that there was water available for appropriation and that there
were no prior claims in conflict; (2) that there existed a requirement for the water
proposed to be appropriated, and (3) that the claimant had the ability, financiall}"
or otherwise, to properl}' utilize the water. In case of a conflict, the boavd should
summon all prior claimants to prove their rights, and on hearing of testimony enter
a final decree upon the permanent record establishing these rights. The State
engineer should establish permanent gaging stations on all streams and maintain
such a system of measurements as will determine the minimum, maximum, and
average volume of water supply available for appropriation and use. The board
of control would have to be endowed with judicial powers, and their adjudication
of rights should be final, subject only to review by the supreme court of the State.
The doctrine of riparian rights is wholly inapplicable to the torrential streams
of the State, whose waters should be subject to appropriation hj impounding reser-
voirs unhampered b_v the assertion of this right. It has been shown in the two cases
cited that riparian owners stand read}- to invoke the law to destroy an}'- impounding
dam, no matter how costly or necessary to the welfare of the public, to satisfy a
fancied injury to water rights on streams that are dry a large portion of each year,
and of no practical utility to these riparian owners or anyone else without storage
reservoirs. The law of riparian rights should be modified to exclude interference
with impounding reservoirs of superior public utility to the greater niuuber of the
people.
The fullest conservation and use of water in torrential streams can be brought
about only by storage, and as a preliminary step all storage possibilities should be
intelligently studied on all the streams of the State by the State engineer, under
the direction of the State board of control. This involves an extended water survey
of the State and all the available reservoir sites within its limits. In this survey many
reservoir sites and storage enterprises will be discoA'ered of such magnitude as to be
feasible of construction only by the National Government. These will, in most cases,
be located on Government land, and will store water for the irrigation of a portion
of the public domain only. Such enterprises should properly be undertaken by
the National Government, and the water supply thus conserved be turned over to the
State board of control for its proper distribution to the consumers.
In pursuance of the foregoing conclusions, I respectfully submit the following
recommendations
:
(1) There should be created in California a special tribunal, entitled "The board
of control of waters," who shall have the determination of existing water rights
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and the control of the establishment of rights hereafter. This board should consist
of one attorney, one business man, and one civil engineer, all of good character and
established reputation, to be selected and appointed bj^ the supreme court of the
State, and to hold office until removed for cause. The salary of the members of
this board should not be less than $3,000 per annum each, and it should be allowed
a clerk at a salarj' of 11,800 per annum, to be appointed by it.
{2) There should be an executive officer of the board, appointed by it, who
shou.ld be a conipetent, experienced civil engineer, and have supreme control over
the administration of the water supply and its distribution to the parties entitled to
its use. The- title of the officer should be "State hj^draulic engineer."
(3) The State legislature should by statute declare that the common-law doctrine
of riparian rights is inapplicable to the prevailing conditions in California, except so
far as to make riparian owners on streams preferred users of the natural stream
flow for domestic and stock pui-poses.
(4) The statutes of California passed for the government of the appropriation
of streams should declare that all unappropriated waters not utilized for irrigation
at the date of the passage of the act, either by canals or reservoirs, are public pi'op-
erty, and all irrigation rights to be established hereafter shall beattachefl to the land
for which the appropriation is made. The volume permitted to be appropriated
should in all cases be limited to the actual necessities of economical use, to be deter-
mined from time to time by the State hydraulic engineer. Priority of use should
give the better right as between parties using water for the same purpose.
(5) There should Ije entire harmony and cooperation between the State and
National governments, looking to the fullest possible use of the waters of the State
for irrigation, particularly in all cases where the diversion of water from the streams
may tend to render navigable streams nonnavigable. To accomplish this purpose
the National Government should take measures for canalizing the rivers and make
slack-water navigation on the streams, thus giving maximum navigability with min-
imum use of water. A wise adjustment and determination of the volume which can
be safely talcen irom the tributaries of navigable streams for irrigation without
interfering with slack-water navigation should be urged upon the National Govern-
ment as an urgent necessity.
(6) The work of the National Government in promoting irrigation development,
in addition to the improvement of navigation, should also include the fullest pro-
tection of the forests, construction of storage reservoirs for impounding water to
be used on the public lands, and a continuation of the hydrographic and topographic
work of the U. S. Geological Survey and the work of the U. S. Department of
Agriculture for the promotion of improved economic methods of irrigation.
(7) National aid in constructing storage works to be chiefly used for private lands
should be discouraged, although cases might occur where reservoirs built to serve
public lands would also be serviceable to adjacent lands in private ownership that
had once been owned by the United States. In such cases the use of reservoired
water for private lands should not be prohibited.
(8) The use of water for domestic purposes should take precedence over all other
uses. The use of water for the production of power applied to the pumping of water
for domestic purposes and irrigation should be recognized as next in right. In those
WATER STORAGE ON SWEETWATER AJTD SAN JACINTO RITERS. 395
sections of the State where mining is the prevailing industry, mining rights to water
should also take preference over all other uses, domestic use alone excepted.
(9) The governor of the State should be asked to appoint an expert nonpartisan
commission to frame an irrigation law or laws which should fit and adapt the fore-
going recommendations to the State constitution, and present the results in the form
that they should be passed by the State legislature.
(10) The State board of control should be intrusted with the power and duty of
fixing equitable rates for the sale of -water for irrigation by private reservoir and
canal companies, as well as for the sale of water rights.

RECOMMENDATIONS OF SPECIAL AGENTS AND EXPERTS.
As has already been stated, each expert m charge of an investigation
has based his conclusions on the facts gathered in his particular field, and
these conclusions are made a part of his individual report.
After the work was completed a conference of the experts was held at
Berkeley, which showed that there was a practical unanimity of opinion
among them regarding the more important measures necessary to develop
to the fullest extent the agricultm-al possibilities of California. The con-
clusions they reached and their recommendations are given below.
It is the duty of the State:
(1) To fix the priority and limitations of every existing right to water,
whether based on the ownership of riparian lands or on beneficial use.
(2) To determine the volume of unused or unappropriated waters.
(3) To declare unappropriated water State property and define the
procedure whereby rights thereto may be acquired.
(4) To exercise adequate supervision and control when new appropria-
tions are sought.
(5) To provide an ofiice in which shall be kept a complete record of
each perfected right, of each application and of each permit for a new
diversion or use.
(6) To divide the State into administrative divisions and districts based
on drainage Imes.
(7) To provide an efficient administrative system with proper officers
for the distribution of the water supply among those entitled to its use.
For the accomplishment of these purposes the}^ recommend the follow-
ing legislation:
BOARD OF CONTROL.
(1) There should be created in California a special triliunal entitled
"The board of control of water," which shall have the determination of
existing water rights and the control of the establishment of rights hereafter.
This board shall consist of one attorney, one business man, and one civil
engineer, all of good character and established reputation, to be selected
and appointed by the supreme court of the State, and to hold office until
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i-emoved for cause. The salary of the members of this board should not
l)e less than S3, 000 per annum each, and they should be allowed a clerk at
a salary of $1,800 per annum, to be appointed by the board.
STATE HYDRAULIC ENGINEER.
(2) There should be an executive officer of the board, appointed by
them, who should be a competent, experienced civil engineer, and who
should have exclusive control over the administration of the water supply
and its distribution to the parties hnving" leg"ally established rights to its
use. The title of this officer should be "State hydraulic eng-ineer."
UNAPPROPRIATED WATERS DECLARED PUBLIC PROPERTY.
(3) The statutes of California should declare that all unappropriated
waters not utilized for irrig-ation at the date of the passag-e of the act are
public property.
LIMITATION ON RIGHTS.
(4) All irrig-ation rigiits to be established liereafter shall be attached
to the land for which the appropriation is made. The volume permitted to
be appropriated should in all cases be limited to the actual necessities of
economical use, to be determined from time to time by the State hydraulic
engineer. Priority of use should give the better right as between parties
using water for the same purpose.
DOMESTIC USE TO BE A PREFERRED RIGHT.
(5) Domestic use of water should take precedence over an other uses.
ALL RIGHTS TO BE BASED ON USE.
(6) Beneficial use should determine the extent of every acquired right
to water as well as of the riparian owners as of the appropriators. No
riparian owner who has not made beneficial use of his water should acquire
title to water under any doctrine as against those who have put water to a
beneficial use.
BOARD OF CONTROL TO FIX WATER RATES.
(7) The board of water control should be vested witli the authority to
fix water rates now possessed by county supervisors, city councils, or boards
of trustees of municipalities.
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EIGHT OF EMINENT DOMAIN.
(8) The I'ig'lit of eminent domain sliould be given to users and con-
vevers of water for imgation.
GOVERNOR TO APPOINT A COMMISSION TO FRAME LAWS.
(9) The governor of the State should be asked to appoint an expert
nonpartisan commission to frame an iiTi'gation law or laws, which should
fit and adapt the foregoing recommendations to the State constitution and
present the results in the form that they should be passed by the State
legislatm-e.
The agents and experts further recommended
—
STATE AID TO DISTRICTS.
(10) State aid should be extended
—
(a) To the extent of projecting and supervising works whenever con-
structed for an organized distiict. Districts, in the case of storage works,
should include all in-igation works and lands that will be benefited by the
water stored.
(b) To the extent of actual constiTiction of Avorks under a proper
regulation for the recovery of its outlay in whole or in part from the lands
benefited in proportion to the benefits confen-ed.
NATIONAL AID.
(11) The work of the National Government in promoting iiiigation
development, in addition to the improvement of navigation, should also
include the construction of storage reservoirs for impounding water to be
used on the public lands; a continuation of the hydi'OgTapluc and topo-
graphic work of the Geological Siu'vey, and of the work of the IiTigation
Investigation of the Department of Agricultm-e for the promotion of unproved
economic methods of irrigation.
COOPERATION OF STATE AND NATIONAL GOVERNMENTS WITH ESPECIAL
REFERENCE TO SACRAMENTO AND SAN JOAQUIN RIVERS.
(12) There should be entire harmony and cooperation between the
State and National Governments looking to the fullest possible use of the
waters of the State for iiiigation, paiiicularly in all cases where the diversion
of water from streams may tend to reduce theii" navig-abilitv. To accom-
plish this pm-pose the National Government should take measures for
canalizing these rivers, thus giving maximum navigability with minimum
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use of water. A wise adjustment and determination of tlie volume wliich
can be safely taken from the tributaries of navigable streams for irrig-ation
without interfering with slack-water navigation should be presented to the
National Government as an urgent necessity.
FOREST MANAGEMENT.
(13) Both Federal and State aid should extend to forest preservation.
Practically all timber land should be withdrawn from sale, and timber should
be cut under regulation at fixed charges for stumpage. Revenue from the
sale of timber should be applied to betterments and extensions of the forest
areas and to the control and management of the forests.
NATIONAL AID FOR PRIVATE LAND DISCOURAGED.
(14) National aid in constructing storage works to be chiefly used for
private lands should be discouraged, although cases might occur where
reservoirs built to serve public lauds would also be serviceable to adjacent
lands in private ownership that had been once owned by the United States.
In such cases the use of reservoired water for private lands should not be
prohibited.
RECLAMATION OF PUBLIC LANDS.
(15) Federal aid, for the present, should not be extended to actual
construction of works, except when the lands, or a large portion of the
lands, to be benefited belong to the puljlic domain. The price at which
the land is sold should be increased by an amount sufficient to reimburse
the Government for its outlay; or the sale can be supplemented by a rate
charge or tax for a series of years such that ultimately the funds advanced
in the construction will, in the main at least, be returned to the National
Treasury. No works should be constructed unless the benefits conferred
will exceed the cost.
Recommended by: Wm. E. Smythe,
MaRSDEN MANSON,
J. M. Wilson,
Frank Soule,
C. E. Grunsky,
C. D. Marx,
E. M. BoGGs,
J. D. Schuyler,
Agents and Experts in Charge.
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Distribution of water 80, 90, 103, 228
among canals 90, 2-50, 295, 306, 311, 317
among users 90,
147, 174, 286, 288, 289, 290, 291, 292, 293, 294, 295, 296,
297, 299, 300, 301, 303, 304, 305, 306, 311, 313, 348, 388
Distribution of water—Continued. Page.
Browns Valley 136
Cache Creek Valley 174
ordinance regarding 175
Fowler S\vitch Canal 291
reform in, effected by Wyoming law 105
Salinas Valley 199
ordinance regarding 199
San Joaquin River 2.52
should be controlled by State 322
Sweetwater system 385
District irrigation for Honey Lake Valley Ill
District irrigation law 217, 236, 274
improvement of, recommended 113
District irrigation system
—
bonds of, pledged by State, proposed 110
hope in 110
reason for failure 33, 110
Diversified farming needed in California 28
Domestic use of water should be preferred 398
Dos Palos Canal 224, 248
Dry Creek, drainage area 115
Dunnigan-Byrd Ditch 284
Duty of investigators 21
Duty of water
—
Auburn 136
Browns Valley 132
Cache Creek 187
Hemet Creek 392
Honey Lake Valley 88, 89
Kate Hays Company 145
law fails to provide for determination 103
Los Angeles River 345
Sacramento Valley 27
Salinas Valley 199
San Joaquin Valley 28,226,254
Sweetwater system 3.56, 385
Eagle Lake 75
claims to water 87, 88
East Side Canal 224,247
EgJ-pt—
compared with California 29
compared with Sacramento Valley 26
Government ownership of canals 64
Elche (Spain), district of, water rights 40
Elkhorn Canal 290
Emigrant Ditch Company, litigation affecting 58. 305
Eminent domain, right of, should be extended for ir-
rigation works 107,322,349,399
Englebright, W. F., data furnished by 122, 123, 126
English Reservoir 125
Eureka Lake and Yuba Canal Company, storage reser-
voirs 124
Eureka Lake Ditch 143
Eureka Lake Reservoir 124, 142
Eureka Lake Mining Company, storage of water 115
Evaporation
—
Bloomfield Canal 147
Browns Valley 134
Buena Vista Lake (note) 75
Honey Lake 75
Kern Lake (note) 75
Kings River 323
Lake Fordyce 126
Lakes in Utah (note) 75
Sweetwater River 357
Tulare Lake (note) 75
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Excelsior Ditch 148
Excelsior Water and Mining Company 149
canals 148
dams 151
reservoirs 151
water rights on South Yul>a 152
Fall Creek Lakes Reservoir 124
Farm Ditch 150
Farmers Irrigating Ditch Company 173
Faucherie Lake Reservoir 124,142
Feather River 115
Fertilizers, use of in fruit growing 28
Fink Channel 285
Fink Ditch 286
Forest protection 27, 126, 127, 130, 400
Fowler Switch Canal 290
litigation affecting 58,60,61
water rates 291
Franchises to water-
in European countries 64
suggested for California 64
water rights treated as 37, 323
Fresno Canal 286
Fresno Canal and Irrigation Company, litigation
affecting 58,60
Fresno County, benefits of irrigation 217
Fresno Plains 263
Fresno River
—
canals 225, 249
claims to water 228
description and watershed 225
flow 225,227,232
irrigation from 225
riparian rights claimed 233
Fresno Slough-
Borland pump 314
Lee pump 313
Mitehler pump 313
pumping from 313
Whiteside pump 313
Fruit growing in California, limit to profitable exten-
sion 28
Gaging of streams by State engineer, Wyoming 104
Garber, John, argument in Lux v. Haggin, quoted... 44
Glenn estate, value of land 31
Gordon, William, deed from Mexican Government
confirmed by United States patent 171, 172
Grain farming
—
Greeley Colony, Colorado 29
Sacramento Valley 29
Grain, irrigation of, Bro^ras Valley 133
Grant Canal 290, 309
Grunsky, C. E 58,60
field of investigations 5
report on Kings River 259
Guesisosi grant 1.56
Haas, E.F., assistance of, acknowledged 5
Haines, A., water rights defined by 378
Halen, A., assistance of, acknowledged 5,75
Hall, William Ham., quoted 26,75,76,219,232
Hanke Ditch 284
Hardy grant 1.56
Hawley Lake, area 125
Hay, irrigation of, Browns Valley 133
Health, influence of irrigation on 32,135,266
Hemet Creek
claims to water 390
description and watershed 389
Hemet Creek—Continued. Page.
duty of water 392
flow 389
lands irrigated 392
water rates 392
water-right contracts 392
Hemet Dam 339, 391
Hemet Valley, description 339
Henkenius, J.C., assistance of, acknowledged 5
Hermann, F. C, assistance of, acknowledged 5
Hilgard, E. W., quoted 221
Hite Ditch 312
Homestead law in Honey Lake Basin 109
Honey Lake
—
area 75
lass by evaporation 75
measures water supply of Honey Lake Basin 75
water flowing into, estimate 75
Honey Lake Ba.sin
—
claims to water 83, 89
climate 72
contribution for investigations on, from California
Water and Forest Association 6
description 72
duty of water gg
first laws 71
indu.sfries 72
irrigated area 107
needs 73
possible irrigable area 76
problems 73
products 72
report on, by W. E. Smythe 71
storage sites 77
surrounding resources 73
water measurements
water-right system io»
watershed 76
water supply 74
waste of water 76
Hydraulic mining
resumed under Camanetti act 127
suspended on Yuba River 127
Immigration, state of, California 19
Inadequate water laws, obstacles presented by 34
India, government ownership of canals 64
Industrial conditions near Chico and Willows 29,30
Instructions, letter of, to agents and experts 23
Investigations by board of control, necessity for 66
Investigators, duty of 21
Irrigated land in California 19
Irrigation
—
effect on land values 25,294
from Cache Creek 171
from San Joaquin River affected by navigation. .. 18
from Sacramento River affected by navigation... 18
importance 215
northern California 26
not everywhere a necessity in California 17
obstacles to in California, local in character 18
prejudice against 217
pueblo of Los Angeles 378
reasons for restricting investigations to 24
southern California 25
value of, to California 17
Irrigation development
—
affected by unfavorable social conditions 19
California 216
San Joaquin Valley 216, 217
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Irrigation districts 33, UO, lU, U3, 217, 236, 274, 399
State aid for, recommended 110, 399
Irrigation '-head" 343
Irrigation in California-
opposition to 31
present and future 25
Irrigation inrestigations
—
continuation of , reconunended 349,394
scope 20
should be conducted by State and Federal govern-
ments 322
Irrigation law for California, commission to frame.
shotild be appointed S50: 395, 399
Island La ie Reservoir 124
Italy-
compared with California 29
Government ownership of canals 64
issues licenses to water 37
ownership of water 64
Jack Ditch 2So
Jackson Lake Reservoir 124
Jacobie Ditch 2.S4
James Canal 224,247,309
James East Side Canal 312
James West Side Canal 312
Johnstonville, irrigation situarion 93
Kate Hays Ditch 144
Kelsey, F. F. S., assistance of, acknowledged 5
Kern Lake, evaporation from (note) 75
Kings Canal 304
Kings River
—
canal systems 2S2
claims to water 269
COT- - outions for investigations on, from California
.l ater and Forest Association 6
description and watershed 260
evaporation experiments o2S
flow 267
irrigation development 2.59
irrigation practice 314
report on, by C. E. Grunsky 2.59
settlement of water right by mutual agreement .. 317
storage 269
Kings River and Fresno Canal 286
Kings River and Fresno Canal and Irrigation Com-
pany, litigation affecting 58
Kings River district, rainfall and climate 266
Laguna de Tache Canal 308,309
Laguna de Tache Rancho, canal system 308
Lake district. Honey Lake Valley
—
adjudication of water rights 95
claims to water 87, 88
Lake Fordyce
—
depth of snow, diagram 123
evaporation 126
precipitation, diagram 122
Lake Fordyce Reservoir 124.140
Lake Leavitt district
—
irrigation situation 94
storage '. 78
Lake Spaulding Reservoir 123, 124, 140
lake Spencer 125
Land
—
a public utility 64
acquirement of. under Carey law. Wyoming 109
value of, in Browns Valley 135
value of , on South Yuba 152
Land, irrigated, value of— Page.
American River 27
Cottonwood Creek, rtah 31
San Joaquin Valley 218
southern California 25
Land values, effect of irrigation on 294
Landlordism, in Sacramento Valley 31
Large enterprises, desire for, California 32
Last Chance Ditch 300
litigation affecting .59, 60, 61
Lease of water, allowed under riparian doctrine 47
Legislation, recommendations regarding, agreed to by
investigators 6-5,396
Leinberger Slough 301
Liberty Canal 305
License to water, Italy 37
Lippincott. J. B 3-55
Litiganon
—
Cache Creek
—
Cacheville Agricultural Ditch Company r.
James Moore 176
Moore v. Capay and Adams Ditch companies.. ISO
Woodland Ditch Company v. Clear Lake Water
Company 17S
forced upon water users 62, 323
Honey Lake Valley 91
Kings River
.5S
court adjudications 277
discussion : 6,27,282
Los Angeles River
—
City of Los Angeles v. Baldwin 3.36
City of Los Angeles v. Crystal Springs Land and
Water Company 342
City of Los Angeles Pomeroy 340
City of Los Angeles v. West Los .Vngeles Water
Company 342
Elms City of Los Angeles 3-39
Feliz I'. City of Los Angeles 337
Los .A.ngeles Water Company City of Los An-
geles 337
Vernon Irrigation Company v. City of Los An-
geles 339
Salinas Valley
—
Burrows v. Burrows 205
Green i: Carotta 204
San Luis Water Company v. Estrada 206
Smith v. Corbit 205
Zlmmler v. San Luis Water Company 204
San Joaquin River and tributaries
—
California Pastoral and Agricultural Company
!'. BUssetal 244
Chapin r. Brown 288
Goode i: San Joaquin Electric Company 244
Hite r. Madera Canal and Irrigation Company. 245
Howard i: Stitt 237
lowry !•. San Joaquin and Kings River Canal
and Irrigation Company 242
Madera Canal and Irrigation Company v.
Miller & Lux 243
Madera Irrigation District 238
Miller i Lux et al. i: Borland 242
Miller & Lux et al v. Enterprise Canal Com-
pany 229
Miller <S: Lux v. Fresno Flvime and Irrigation
Company 238
Ross V. Lawson 238
Stevenson v. San Joaquin and Kings River
Canal and Irrigation Company 245
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Sweetwater River, cost 374, 379, 384
Yuba River 120
Little Grass Valley reservoir site 144
Lombardy, ownership of water 64
Lombardy Plains, compared with Sacramento Valley. 29
Long- Valley Creek 75
adjudication of water rights 95
water supply, estimate 76
watershed 77
Lorca (Spain), water rights 40
Los Angeles, created by irrigation 26
j
Los Angeles River
—
claims to water 330
description and watershed 329
distribution of water among users 343
duty of water 345
examples of notices of appropriation 333
first water rights 328
fiow 329
irrigation practice 345
litigation 335
pumping plants 345
report on, by Edward M. Boggs 327
rights of pueblo 329
sale of water 344
sale of water rights 345
shortage of water 345
water rates 343,344,345
Lost River Reservoir 124
Lower Kings River Canal 302
Lower Kings River Ditch Company 59,60
litigation affecting 59,60
Lovelace Canal 304
Lux !'. Haggin, decision regarding riparian rights,
quoted 48
Madera Canal and Irrigation Company, canal system. 225, 249
Manson, Marsden
—
field of investigation 5
opi' ions upon points submitted in instructions . . . 128
report on Yuba River 115
Market gardens around Stockton 25
Marsh, G. P.
,
quoted 39
Marysville and Nevada Power Company 147
Marx, C. D.—
field of investigation 5
report on Salinas River 193
Mead, Elwood
—
detail of to California, asked 22
instructions to experts 24
report on agricultural situation in California 17
Meadow Lake Reser^'oir 140
Meadow Reservoir 124
Measurement of water
—
Browns Valley 134
Honey Lake Basin 80
Kings River 314
Moore Ditch 176
units employed uncertain 176, 229, 271, 334
Mexican water laws 216
Middle Fork of Yuba River
—
drainage area 115
reservoirs 125
Middle Lake Reservoir 124
Miller & Lux, canal systems 223,224
Millrace Canal 306
Milton Mining Company, storage of water (note) 115
Milton Reservoir 125, 144
Minckler, AV. D., assistance of, acknowledged 5,80
Page.
Miners Ditch 148
Miners
—
early v'ater customs 216
established water regulations 118
influence of on early water law 234
Miners inch, standard of measurement 134
Mining in California
—
early predominance over agriculture 104
first ba.sis of water-right decisions 91
Mining laws of California
—
beginning of law of appropriation 347
evolution 35
Mining rights
—
Sweetwater River 377
Yuba River Basin 128
Jlission fathers
—
colonization of California 327
early irrigation 216, 234, 327
settlements begun by, southern California 26
Mitchell Ditch 285
Monopoly in water 39, 217
Moore Ditch 173, 174, 187
distribution of water 174
flow 156
management 182
Moore, James
deed from Thos. Harbin 172
origin of water rights 171
Moors, irrigated agriculture in Valencia dates back
to.... 40
Murphy, Chief Justice, decision quoted 91, 104
Murphy Slough Association 306
M ussel Slough Ditch 299
Nataqua, proposed formation of 71
National aid for irrigation . . 110, 207, 257, 322, 349, 394, 399, 400
National irrigation law not contemplated by investi-
gators 20
National irrigation works for Honey Lake Basin 110
National legislation, recommendations regarding .. 113,130
Navigation
—
affects irrigation on Sacramento and San Joaquin
rivers 18
rights on Sacramento and San Joaquin rivers 68
should be protected by canalizing rivers 394
New Blue Point Mining Company 153
New Jack Ditch 285
New Town Ditch 149
New South Wales, Australia, riparian rights 52
Nile River, irrigated agriculture 29
Nile Valley, populaticm 29
North Bloomfield Gravel and Mining Company. 124, 145, 146
North Bloomfield Mining Company, storage of water
(note) 115
North Fork Ditch-
value of irrigated land 27
value of products 27
North Fork of Yuba River
—
drainage area 115
reservoirs 125
Northwest Irrigation Act 57
establishment of water titles 63
sections relating to riparian rights 50
Notices of appropriation
—
amounts stated in 334
discussion 36
examples from Los Angeles River 333
examples from San Joaquin River 230
examples from Susan River 84
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Notices of appropriation—Continued. Page.
filing 164, 170, 367
importance of recording 331
indefinite 84, 85, 86, 87, 228, 2-33, 331, 3-33
insufficient 331, 335
not necessary 197
posting 164, 255
purposes enumerated in 334
recording 36, 81, 82, 164, 206, 228, 255, 331,367
San Joaquin River and tributaries 37
uses specified 331
uncertain units employed 334
Nutter, E. H., report on underground water supply
of Salinas Valley 208
Obstacles to irrigation, presented by inadequate water
laws 34
O'Brien Ditch 148
Old Canal 224,248
Opposition to irrigation 31
promoted by failures under Wright act 34
Orchards, irrigation of, Browns Valley 133
Ousley Bar Ditch 150
Outside Canal 224, 248
Overappropriation of streams 46, 54, 88
Ownership of water
—
Italy 64
monopolistic 39,217
necessity for definite doctrine in California 37
private 34, 37, 38, 47, 41, 91, 92. 105, 106, 345, 346, 348, 384
public 64,105,175,216
remarks on, by Baird Smith 64
Packer Lake, area 125
Parallel Canal 224,248
Pasadena, created by irrigation 26
Peak Lakes reservoirs, statistics 124
Peoples Ditch 297
Peoples Ditch Company, litigation affecting 59, 60
Permit to take water
—
desirable for California 68
necessary in Wyoming 38
Pete Creek, water supply, estimate 76
Petition for investigations in California 23
Pine Creek 77
Placer mining, rights to water for 18
Plan of work of investigators 22
Pleasant Valley Ditch 150
Po Valley, Italy, population 29
Police powers of water commissioners, Wyoming 105
Population-
Cottonwood Creek. Utah 31
decrease in some districts in California 19
increase in irrigated districts 217
Nile Valley, Egypt 29
Po Valley, Italy 29
Sacramento Valley 29
Porter, D'Arcy 211
Poso Slough 224
Powell, J. W., quoted 39
Power
—
Cache Creek i. 160
rights for, Sweetwater River 377
Tuolumne River, transmitted to San Francisco. . . 18
utility of California streams for 18
Yuba River Basin 127, 153
Preferred use of water 394, 398
Prejudice against irrigation 32, 33, 217
Priority of right to water
—
recognized by statute 81, 105, 119, 234, 322
State should fix 397
Page.
Private ownership of water 38, 41, 92, 105, 345, 346
Chico, Butte, and Rock creeks 34
court decisions adverse to 348
evils 106
grew out of mining laws and customs 91
natural product of California law 37
Sweetwater River 384
Private property in water not allowed in most coun-
tries. 106
Problem before people of California 18
Problems of arid West, new 20
Products of California 217
Public control of water . . . 41
attitude of water users toward 54
necessity for 67
Public control of irrigation
—
desirable adjunct to Wright act 33
law fails to provide 103
necessity for 35,39,54,67,274
Public land, acquirement of 81
Public ownership of water 64,105,175
Mexico 216
Public utilities, land and water as 64
Pueblo of Los Angeles
—
irrigation 328
rights to Los Angeles River 329
Pumping plants
—
Cache Creek Valley 183
Borland pump 314
Fresno Slough 313
Lee pump 313
Los Angeles River 345
Mitchler pump 313
Salinas Valley 201,202,203
Sweetwater River 3-58, 368, 369
Whiteside pump 313
Purposes of appropriations, enumeration 334
Rainfall-
absence of, during harvest 30
Chico 30
Clear Lake watershed, diagram 159
Kings River watershed 266
obstacle to diversified farming, California 30
Salinas Valley 194
San Francisco 265
San Joaquin Valley 222
Yuba River Basin, diagram 1'22
Willows
- 30
Woodland, diagram I6O
Rancho Canada de Capay 155
Rancho Laguna de Tache, litigation affecting 60, 61
Reclamation of Honey Lake Basin, cost 107, 108, 111
Recommendations and conclusions 397
E.M.Boggs 346,349
C. E. Grunsky 322
Marsden Manson 128
C. D. Marx 207
J. D. Schuyler 392
W. E. Smythe ill
Frank Soule ' 255
J. M. Wilson 189
Records of appropriations
—
central oflice for, recommended 68, 191, 207, 255, 323
confu.sion of 104
importance of 331
indefinite 377
unsatisfactory 128, 129, 255
Redlands. created by irrigation 26
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Reed Ditch 306
Rental of water 19
allowed under riparian doctrine 47
appropriation for 38
Rhoads Canal 30i
Rice Ditch 284
Riffle Box Ditch 148
Right of way over public domain, permitted for canals
by U. S. statutes 120
Riparian proprietors-
may use water for irrigation 43, 234
rights of, California 106,235
Riparian rights 42, 235
abrogation of 207, 255, 256
adopted by legislative enactment 234, 272
arbitrary exercise of 47
case of Lux v. Haggin 43, 120
case of Stowell v. Johnson 43
contradictions and uncertainties of, California 46
contrary to rights of appropriations 46, 119
doctrine in California different from riparian doc-
trine elsewhere 44,46
English colonies 49
Canada 49
New South Wales, Australia 52
Victoria, Australia 51
extent of 321
in conflict with State and national laws and cus-
toms 120
influence of, on irrigation 129,254,256,272
inseparably annexed to soil 120
Kings River 276
limits of, should be defined 189, 190, 258, 322
litigation over, Sweetwater River 374
made paramount to appropriators' rights by statute
and decision 106
modification recommended 112, 234, 393, 394
necessity for determining limit and character 46
not abrogated by definite laws, California 43
not adapted to arid land 42, 48, 91, 106, 374
not affected by California appropriation law... 81,
106, 235
not considered applicable in mining 234
not created by use or destroyed by disuse 120
not recognized by Mexico 172
not recognized in Spanish and Mexican laws 118
permit of reasonable use for irrigation 120
recognized in California 42, 374
sale of 47
sale of, creates water monopoly 49
San Joaquin River and tributaries 233
set aside by early mining practice 119
should be inseparable from riparian lands 49
should be restricted to low-water discharge of
streams 129
States and countries in which abrogated 42
subject to sale, rental or lease 47
subordination to appropriators' rights, recom-
mended 349
uncertainties of 46, 120, 272, 273, 318, 321
Utah 42
Riverdale Ditch 307
Rock Creek, in private ownership 34
Rock Creek Reservoir 153
Ross, E. M.—
decision as to water right 108
decision in Lux v. Haggin 44
Rotation of crops— Page.
Greeley Colony, Colorado 30
possibilities of, California 30
value 28
Rough and Ready Ditch 149
Round Lake Reservoir 124
Roundtree Ditch 308
Rural life, attractions of, California 19
Sacramento River-
compared with Po River 29
flow 26
navigation on, affects irrigation 18
navigation rights 68
use of water 27
waste of water 26
Sacramento Valley
—
compared with plainsof LombardyandNiledelta.. 29
duty of water 27
grain farming 29
industrial conditions, near Chico and Willows 29, 30
irrigable area 27
population 29
possibilities 26
products 28
returns from citrus fruits 27,28
Sagebrush war, Honey Lake Valley 71
Sale of riparian rights
, 47
Sale of water 141, 143, 344
appropriation for 38
permitted by riparian doctrine 47
Salinas River
—
claims to water 195, 197
contributions for investigations on, from Califor-
nia Water and Forest Association 6
drainage area 193
flow 195,196
report on, by C. D. Marx 193
Salinas Valley
—
artesian water supply 210
description 193
distribution of water 199
duty of water 199
irrigation practice 201
irrigation problems 193
litigation 204
pumping plants 198, 201, 202, 203, 211
rainfall 194
report on underground water supply, by E. H.
Nutter 208
storage 198
underground waters 198
water rates 200
water-right contract 200
wells 211
Salmon Lake 125
San Antonio Creek, claims to water 196, 197
San Diego, created by irrigation 26
San Francisco, rainfall 265
Sanger Flume 283
San Jacinto River
—
description 389
diversions from 389
report on, by J. D. Schuyler 353
San Joaquin and Kings River iJanal 282
San Joaquin and Kings River Canal and Irrigation
Company, canal system 224,248
San Joaquin River
canals 223,246
409
San Joaquin Eiver—Continued. Page.
claims to water 36, 228, 232
contribution for investigations on, from California
Water and Forest Association 6
description and watershed 218
flow 27,222,226,232
irrigation 223
navigation on. affects irrigation 18
navigation rights 68
report on. by Frank Soule 215
riparian rights, claimed 233
storage 27,225
tributaries 219
value of forestry 27
value of winter irrigarion 27
waste of water 27
San Joaquin Valley-
area irrigated compared with Egypt 29
area susceptible of irrigation 226
canal systems 218
climate 222
colonies 218
description 262
duty of water 28,226,2-54
irrigated area •22.3,226,262
irrigation development _ 217
irrigation practice 253
physical features 218
possibilities 26
products 223
rainfall 222
soils 220,263
storage possibilities 228
water rates 28, 2-52
water supply 227
San Lorenzo Creek-
claims to water 196
flow 197
Santa Clara Valley, irrigation 25
Santa Rita Canal 22-i
Sardine Lake 125
Sawmill Flat Reservoir 12-1
Saxonia Lake, area 125
Schuyler, J. D 46,53
field of investigarions 5
report on Sweetwater River 3.53
Seepage
—
Bloomfield Canal .* 147
Browns Vallev 134
effect on water rights, Sweetwater River 384
Selma Irrigation District 275, 296
Separate ownership of water and land, results in
United States 38,39,40,41
Seventy-Six Canal 293
See ako Alta Irrigation District.
Seventy-Six Land and Water Company, litigation
affecting 59,60
Shotgun Lake Reservoir 124
Silver Lakes as reservoir 78
Smith. Baird, remarks on ownership of water 64
Smythe,W.E 38,58
field of investigarions 5
report on Honey Lake Basin 71
Social conditions in California, unfavorable to irriga-
tion development 19
Soil-
Browns Valley 135
Cache Creek Valley 160
23856—Xo. 100—Ul 27
Soil—Continued. Page.
effect of irrigation on 134
impoverished by wheat growing 28
impoverishment of. stopped by alfalfa 28
San Joaquin Valley 263
SouJe. Frank 28,36,37,58
field of investigation 5
report on San Joaquin River 215
South Fork of Xorth Fork of Yuba River, watershed
and storage 126
South Fork of Yuba River
—
drainage area 115
rainfall on watershed 118
storage 123
South Fork Water Ditch Company 173
South Yuba Canal system, description 140
South Yuba Ditch 148
South Yuba River, water rights 1.52
South Yuba Water Company 139
distributing canals 141
rental charged for water 27
storage 115
Spain
—
similaritj- to California 39
water laws 39
Special tribunal
—
attitude of courts and attorneys toward 62
duties 63
junisdiction 65
need of, California 58
See aUo Board of Control.
Speculative ownership of water 37, 38, 47
natural product of California law 37
Sacramento Valley 34
Spenceville Ditch 1.50
State control of water, need of 41
.
53. 54, 67, 274, 317, 321, 393, 397
State, duty of 61, 397
State engineer
_ 207
duties of, California 67
recommended for California 112,
2.55, 257, 349, 393, 394, 397
term of oflace, California 69
Wyoming 104
State irrigation works for Honey Lake Basin 110
State laws, rights to water based on 20
State legislation, recommended 112,258,397
Stimson Canal 311
litigation affecting • 60
Stirling Reservoir 125, 140
Stockton. ^»-indinlUs around 25
Stoney Creek, contributions for investigations on. from
California Water and Forest Association 6
Storage 255, 257, 323, 353
Chowchilla Creek 2.50
Clear Lake 158
Honey Lake Basin 77
Kings River 269
management 126
National Government should aid 393
pos-sibilities investigated by State engineer in
Wyoming 104
Salinas Valley 198
San Joaquin Valley 27,225,228
speculations regarding, in Honey Lake Valley 98
Sweetwater River 356
water rights for, Sweetwater River 384
Yuba River 115,121,12:3,142,14-5,146,151
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Stowell V. Johnson, cited 43
Strawberries, irrigation of , Browns Valley 131
Subterranean water, appropriation of, legal 366
Subterranean water supply, development of, Sweet-
water River 369
Summer fallow, Sacramento Valley 30
Summit Lake Reservoir 124,262
construction of dam, diagram 140
description and cost 140
Summit Water and Irrigation Company 142
cost of works 143
sale of water 143
Sunset Irrigation District 275,296
Superintendents of water divisions, Wyoming 104
Supervisors, fixing of water rates by 28,
34, 41, 108, 175, 274, 319, 345, 379, 380, 382, 388
Surface flow, dispute over 54
Surveys by board of control, necessity for 66
Susan River 75
adjudication of water riglits 95
claims to water 84, 88
flow 80
water supply, estimate 76
Susanville, irrigation situation 92
Sweem Ditch 290
Sweetwater Dam 354
Sweetwater River
—
claims to water-
discussion 363
table 360
development of subterranean water supply 369
duty of water 356, 385
evaporation 357
flow 359
litigation
—
City of National City v. San Diego Land and
Town Company 382
Hall water-rate case 383
Lanning !'. Osborne 380
National City water-rate case
.
379
San Diego Land and Town Company v. Jasper. 382
Sharpe v. San Diego Land and Town Com-
pany 382
physical characteristics 354
pumping 358,368,369
report on, by J. D. Schuyler 353
rights to underground flow 384
storage 356,384
water rates 374, 385
water-right contracts 385
water rights 377
watershed 355
water supply 356,357
Sweetwater system, distribution of water among users 388
Tait, C. E., assistance of, acknowledged 6
Teele , R. P. , assistance of, acknowledgsd 6
Temple Slough 224
Tenant farming, Sacramento Valley 31
Thompson Creek 77
Title to water
—
acquirement of 207
State should provide definition of 189, 247
Triunion Water Company 148
True, A. C, petitioned by California citizens 23
Tulare Lake
—
area 262
evaporation (note) 75
fluctuations, diagram 265
Page.
Tulare Lake bed canals 304
Tule District, irrigation situation 93
Tules,The 72
Tuolumne River, power of, transmitted to San Fran-
cisco 18
Turner Ditch 306
Unappropriated water
—
acquirement of right to 67
should be declared State property 67,
129, 2.55, 322, 349, 394, 397, 398
State should determine extent 189, 190, 347, 397
Underground waters ,54, 198, 275, 366, 369, 384
Union Ditch Company 148
Union of land and water 38,
39, 40, 41, 48, 49, 55, 106, 318, 323, 348, 349, 384, 394
LTnion Reservoir 151
Upper San Joaquin River Canal Company 220, 246
Use necessary to secure appropriator's right 119
Utah-
California compared with 31
evaporation from lakes (note) 75
riparian rights 42
Valencia (Spain) water rights 40
Value of irrigated land
—
Browns Valley 135
California 19
Value of water, California 35
Vegetables, irrigation of. Browns Valley 134
Victoria, Australia, riparian rights
.51
Viseher, H., quoted 115
Volcano Lake, area 125
Water
—
a public utility 64
ownership of, California, necessity for definite doc-
trine 37
rent of 19
value of, American River 27
value of, Sacramento Valley 27
value of, southern California 25
waste of 19, 76
forbidden by law in Wyoming 105
should be ended 318, 348
Water commissioners
—
need of, California. ..i 54
Wyoming 104
Water districts 67
Water laws of California
—
early workings 7
evolution 234
origin 36
reform of, a State matter 20
Water rates—
Alta Irrigation District 294
board of control should fix 349, 398
Centerville and Kingsburg Canal 292
Crescent Canal 311
fixing of, by State board 319, 388, 395
Fowler Switch Canal 291
Fresno Canal 2.88
Hemet Creek 392
Honey Lake Basin 108
James West Side Canal 313
Kate Hays Company 144
Kings River and Fresno Canal 286
Last Chance Ditch 301
litigation over 379, 380
Los Angeles River 343, 344, 345
Lower Kings River Canal
411
Water rates—Continued. Page.
Moore Ditch 175
Mussel Slough Ditch 300
Peoples Ditch 299
power to fix, vested in supervisors or town coun-
cil 28,^4,108, 175, 274. 319, 34-5, 379, 380, 382,388
result when fixed by public authority 41
Sacramento Valley 27
Salinas Valley 200
San Joaquin Valley 28,2-52
Stimson Canal 311
Sweetwater River 374, 385
Yuba River Basin 141,143,144,147,1-52
Water right, decision regarding 379
Water-right contracts 53,320
Hemet Creek 392
Honey Lake Basin 102
Kings River 321
Salinas Valley " 200
Sweetwater system 385
Water rights
—
acquirement of 67
Alta Irrigation District 294
based on State laws and customs 20
Centerville and Kingsburg Canal 292
Centerville Ditch 290
character of, under California law not clear 36
declared invalid 108
effect of seepage on 384
extent of those established should be ascertained. 322
Fresno Canal 288
Honey Lake Basin, first law regarding 71
indefinite 322
law of 272
!
nature of, conflicting views regarding 21, 63
nature of, on Yuba River us
necessity for definition of 49, 322
possible extent of under California law, not
clear 36
j
protection of 67,318
sale of, Los Angeles River 345 I
settlement by mutual agreement. Kings River 317
South Yuba River 1.52
State should fix priority and limitation of 397
State should limit 398
Sunset Irrigation District 296
Sweetwater River
—
primary 377
secondary 378
treated as franchises 37, 64, 323
unrecorded 368
Wyoming 55
Y'uba River Basin US
Water supply
—
importance of management and control of 18
law fails to provide for determination of 103
Weaver Lake Reservoir 124, 142, 143
West Side Canal 304
Page.
West, the arid, problems of new 20
Western Canal 293
Wheat growing
—
Cache Creek Valley 163
Sacramento Valley 30, 31
White Rock Reservoir 124
Willow Creek 75
adjudication of water rights 95
claims to water So. 8S
flow 80
water supply, estimate 76
Willow Slough 99,101,102
WiUows—
popiHation decreased 34'
rainfall 20
visited 29
Wason,J.M 47. S3
field of investigation 5
report on Cache Creek
__
1-55
Windmills around Stockton 25
Winter irrigation
—
Cache Creek VaUey 174
San Joaquin VaUey 27
Woodland Ditch- {See Moore Ditch-
)
Woods Ravine Ditch 149
Work, unnecessary to secure appropriation right 119
Works. J- D 47, -58
discus.«ion of riparian rights, quoted . . 45
Wright irrigation act 217, 236, 274
reason for failure of enterprises organized under. . 33
Wyoming, constitutional provisions regarding use of
water 105,113
Wyoming irrigation law 55, 63, 104
Y'oung American Lake, area 125
Y'olo County, conditions and possibilities 187
Y'uba River
—
acquisition of water rights 118
channel filled by mining debris 115
claims to water 121
contribution for investigations on, from California
Water and Fore^' Association 6
development of power 127
diversions 128
flow 115
nature of water rights 118
origin of water rights 118
report on, by Marsden Manson 115
report on tLse of water, by H. D. H. Connick 180
storage 121,123
use of water, diagram 127
watershed, physical features and geology 115, 116
Y'uba River Basin
—
mining rights different from irrigation rights 128
power stations 1-53
principal ditches and reservoirs 139
rainfall 117,122,125
Zalda Canal 309
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